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high excitement dealing with the 
challenges presented to you by this 
Superb release by Tom Mix Software. 
Machine language. 

Be er 

Actual picture of Dragon 32 

Screen ip Disolny 

£9.95 on CASSETTE 
Mail Order Sales from 

Microdeal Mail Order TB. ——e DISTRIBUTION 
41 Truro Rd, St. Austell | FY Ss 0726-3456 
Cornwall PL25 5JE ; ji (Exclusive —— 

Credit Card Sales 

By" | Phone 0726 3456 



MIC MICRO 

Scriptor Court, 155, Farringdon (ee 
~ London. EC1R 3AD. 

Editor — Paul Coster BSc 
Deputy Editor —— Simon Craven 
News Editor — Caroline Fysh 

Editorial Assistant — Shirley Eborn 
Art Editor — Mike Spiller 
Advertising Manager — Mark Epstein 
Deputy Advertising Manager — Philip Baker 
Advertising Assistant — Yvonne Moyser 
Senior Sales Executive — Marc Peirson 
Sales Executive — Martin Derx 
Classified Executive — Tracey Keighley 
Publisher — Alfred Rolington 

Contributors — Mike Gerrard, Richard Tettmar, 
Robert Penfold, Jonn Webb, Rob Horne, Gary 
Evans, Nicky Trevett, Clive Williamson, Chris 
Naylor, John Santi, Ken Young, Adam Denning, 
Anne Marie Grafton, Trevor Barry, Richard 
Howell, Steve Jedowski,Steve Gold, Gary 
Herman, Peter Gerrard. 

Editorial— 01 2786/67 
Advertising — 01 278 6995/8 
Telex — 32157 EMAPPB.G. 

Cover photography — Terry Beddis 

Retouching Richard Manning 

ABC 
Which Micro and Software Review. Postal subscription service. 

Rates: UK 12 issues £10, Overseas Mail £15, Overseas Airmail 
£22. Other Airmail Rates available on request. 

Enquiries to: Which Micro? Subscription Department 
Competition House, Farndon Road, Market Harborough, 
Leicester. Telephone: 0858 34567. 

oe eee 

MEMBER OF THE AUDIT 
BUREAU OF CIRCULATION 

Published and Distributed by EMAP Business and Computer 
Publications Ltd. Typesetting by Contemporary Graphics, 20 
Bowling Green Lane, London EC1R OBD. Printing Riverside 
Press. 
Copyright Which Micro and Software Review, 1984. 

ith the number of different micros 
Ws the market increasing almost | 

daily, its surprising to see the 
revival of an old campaigner— the T1-99/ 
4A from Texas Instruments. However, itis 
not the aforementioned semiconductor 
giant that has initiated this relaunch, buta 
rather enterprising company called Parco 
Electrics. They've bought up all the 
machines and software from Tl and are 
primed to meet potential demand. We wish 
them the best of luck, since the return ofa 
personal favourite is to be welcomed. 
And from the old back to the new, with 

this month's review of Toshiba's MSX 
micro — the first of several MSX machines 
to be launched over the next few months. 
We at Which Micro feel — unlike a few 
noted ‘oracles’ in the business — that these 

Japanese invaders are destined to make 
significant inroads into the UK market, if 
only due to their having the support of such 
notaries as Canon, Sony, Sanyo, Hitachi, 
JVC etal. Indeed, the combined predicted 
market share of 150,000 units may be a 
little conservative; though even witha 
release date of late September for 
Toshiba's MSX micro, the real impact 
probably won't be felt until the run up to 
Christmas. 
then. 
Paul N Coster— EDITOR 
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_ TEXAS INSTRUMENTS © 
HOME COMPUTER TI-99/4A £89.00 |. 
Console: 9900 Family, 16-bit microprocessor, plus 256-byte scratchpad RAM. : 

Memory: Total combined memory capacity: 110KBytes. Internal ROM memory supplied: 26KBytes. External ROM : 

memory: (Solid State Software command modules) up to 36KBytes each. RAM memory supplied: 16KBytes | 

(Expandable to 48KBytes). Keyboard: 48 key QWERTY with control and. function keys (user definable), full upper and 

lower case capability, alpha lock, auto repeat. 

“Parco Electrics is the largest retailer of Texas : ; 

Instruments Home Computer products in the U.K. : PERIPHERALS AVAILABLE: . 
AS sts Managing Director, | offer my personal 32K expansion, RS232, Disc Drives, Control a 

guarantee on all items we sell. Complete support Cards, Speech Synthesiser, Joysticks, Cassette : 
from Texas Instruments now enables us to offer 7 lLedads* =. : 
virtually unlimitless stocks of peripherals and ¥ 

software. : : SOFTWARE FROM THE U.S.A. : ° | 

Parco Electrics will be pleased to help you in any Miner 20 49er, Buck Rogers, Startreck, Burger i 
way we can. Write today, enclosing a S.a.e. for our Time. Parsec. Pole Position. and 100s more : 

free price list and further information”. : : : : oe | 
Francis Parrish. Allin stock. | | 

EXTENDED BASIC and MINI MEMORY also in 
stock. | 

For a free price list and further information send a s.a.e. to: 

4 DORSET PLACE, NEW STREET, HONITON, DEVON, | 
EX14 80S | | 
TELEPHONE (0404) 44425 
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Promises, _ 
Promises... 
Rather a sad state of affairs when 
it's agame of one-upmanship as 
to who can deliver the goods on 
schedule. The very fact that 
Amstrad held a special celebration 
to mark the fact that they kept their 
promise indicates that even they 
were alittle surprised by it! 

And as we gotopress, sure 
enough the first machines are on 
sale. The Rumbelow’s chain, one 
of the nominated stockists, has 
received its first consignment and 
further supplies are going to - 
Rumbelows and the other retailers 
— Dixons, Boots, Comet and the 
major mail order houses. We've 
also heard that certain local 
stockists are getting machines — 
just keep an eye out for them. 

Amstrad’s initial run of 200,000 stockists and they are urgently 
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units for 1984 is already 
underwritten by nominated 

reassessing budgets for 1985, 
when they anticipate bringing in 
600,000 units. | 

Up From Down 
Under 4 
Your starter for ten... from which 
country do Ozisoft titles originate? 
All those who said Australia take a 
gold star. But there’s no need to 
go down under to play them, and 
there's nothing particularly 
Antipodean about the game play. 
Triple Tournament is the first of 
series from them to be distributed 
by Terminal Software and is three 
games on one cassette that are 
billed as ‘“‘exacting tests of arcade 
action skills’*— in other words 
you ve seen it all before — but 
then we taught our Australian 
cousins all they know anyway, 
didn’'twe? — 

Terminal Software. Tel: 061 - 
832 4209. | 

Business Ona 
Budget 
And now, fromthe company that _ 
brought you budget priced games, 
there's budget prices business 
and educational software. 
Mastertronic have joined forces 
with Galactic Software to forma 
new joint venture Al Products Ltd. 
Their dramatic commercial 
success as they term it, with two 
titles for the CMB 64 currently 
Britain's best sellers (BMX Racers 
and Space Walk) is thanks to an 
advanced program design system 
devised by themselves — nothing 
like modesty (and this is nothing 
like modesty . ..). | 

Budget ranges of business and 
educational titles should be ready 
for the market inthe autumn. Inthe 
meantime they are looking for 
programmers — it smacks of 
putting the cart before the horse 
but if you fancy it, make contact at 
48 George Street, London W1H 
SRF. 
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For Anybodies 
Everywhere 
More basic than BASIC (which 
really isn’t very basic at all) is 
Trojan developed by Scifax Micro 
Software — programs written in 
good old fashioned plan English, 
with an interactive editor that 
prompts users to confirm and 
define their instructions every step 
of the way. 

— Abitrevolutionary isn't it, |! mean 
who uses English these days? 
Can't see it catching on but Scifax 
obviously think so and because 
the programs are written in ‘true 

Keeping Up With 
The Jones’s 
Rather unfortunate for R B Jones 
of Kenton Lane, Harrow, that 
notification of a proposed Lynx 
User Group plopped into the in- 
tray the same day news broke that 
the Lynx may well cease to exist. 

Suppliers of the machine, 
Camputers have certainly ceased 
to exist whilst what happens to the 
machine remains to be seen. 

Well, R. B. Jones of Kenton 
Lane, Harrow, rather than give you 
the gaff of the month award, we 
will wish you well in your intentions 
to ‘minimise the feeling that any 
Lynx owner is outin the cold’, as 
you put it. Camputers have 
blamed a lack of software for their 
downfall, and since, miracles 
excepted, this situation is now 
likely to be worse instead of better 
it should be a pretty cosy user 
group: Mr Jones, Mrs Jones, the 
young Jones's and anyone who 
wants to keep up with Jones's 
perhaps... 

Lynx owners who want to com 
in from the cold can contact the 
Jones’s at 209 Kenton Lane, 
Harrow, Middlesex HAS 8TL. 

English’ they say, they can be 
easily understood by anybody. 
Part of the fun of being computer 
literate though is surely that you 
are elevated beyond being just 
plain old anybody. For anybodies 
everywhere however, Trojan has 
been designed as a totally 
machine independent system, 
and programs are transportable at 
the compiled level between any 
machines that support it. 
Scifax Micro Systems, 
12 Cross Street, Basingstoke, 
Hants. 
Tel: 0256 69871. 

Pig in a POKE?” 

An Everyday 
Tale Of Pig Folk 
This just has to be the pic of the 
month... pigs might fly? Pigs 
might use micros? New machine a 
pig ina poke? 

Nothing of the sort — any 
computer literate worth his salt 
can see this jubilant sow is helping 
to celebrate the export orders 
flooding into Alpha Micro's offices 
in exchange for what’s believed to 
be the world’s largest pig 
production database — the 
quaintly named Pigtales. It's all 
part of the wonder of technology 
... sowing the seeds for future 
generations, but here’s betting it's 
a swine of asystem! | 

Alpha Micro Systems (GB) Ltd, 
Berkshire House, 56 Herschel 
House, Slough, Berks SL1 1PY. 

Oric Club 
-Launch 
Other user-group news 
meanwhile is that the first official 
Oric Club has been launched 

| nationally by software suppliers 

Tansoft, with the blessing of the 
machine’s makers. Annual sub is 
£10 in exchange for which there is 

- an eight page monthly newsletter, 
discounts, special offers, and Oric 

| Club clothing — Members need 
/ never be lonely so long as they are 
/ sporting their gear. 

Future plans also include 
providing a service on Prestel and 

- the setting up of residential 
schools so members sporting their 

| clothing can learn how to wash 
| them, and also how to get the most 
| out of their machines. 

Anyone desperate for anew 
| sweat shirt should contact Oric 

| Club, Units 1 and 2, Techno Park, 
/ Newmarket Road, Cambridge. 

£10 Must Be 
Won! 
Yet another opportunity for bright 
young programmers to become 
... disillusioned? Newtech 
Publishing are looking for “‘home- 
made’”’ (their words) computer 
games and puzzles for publication 
in two books later in the year 
entitled The Times Book of 
Computer Puzzles and Games for 

3 the Commodore 64 and The 
Times Book of Computer Puzzles 
and Games for the Sinclair 
Spectrum. Entries for evaluation 
and possible publication are 
requested to be sent as soon as 
possible to a judging panel 
headed by Robin Bradbeer, ‘‘the 
well known authority on 

| microcomputer matters,” and 
Harold Gale chief executive of 
Mensa Administation Ltd, that 
organisation for those wot ‘ave 
high IQs. For every game 
published the authors — oh lucky 
ones — will receive a princely £10 

Expanding 
Prestel... 
Available this month — so they 
say — is Micronet’s 
communication cartridge for the 
Commodore 64, the latest 
machine to be catered for by the 
30,000 page magazine service on 
Prestel. What’s Prestel? Well may 
you ask, and the answer is that it's 
the British Telecom electronic 
communications system that is 
sadly under-utilised thanks to BT's 
apparent inability to get their 
marketing act together. 

Be that as it may, as amember 
of Micronet, the Commodore 64 
user will now be able to download ~ 
software 24 hours a day (that’s 
going some for even the most 
dedicated computer junkies) | 
some of which will be free. In 
addition, titles from top software 
houses will be on sale for up to 20 
per cent off normal retail prices. In 
addition, for the £1 aweek sub, 
users can take advantage of the 
Micronet electronic Mailbox, tune 
in to daily micro news, swop 
hardware and software, enjoy a 24 
hour technical advice service, 
suffer home education, armchair 
shopping and join in Starnet— an 
interactive strategy game for 

6 

Micronet executives on display. 

hundreds of like-minded junkies. 
Furthermore, there are 
programming courses and 
|ICPUG’s own pages for 
Commodore enthusiasts. 

Only Micronet will be supplying 
the cartridge for downloading 
software (price £43) but any 
standard V21 or V23 modem can 
be used. 

Incidentally Micronet users are 
astoundingly generous creatures 
it seems, for during Capital 
Radio’s Help a London Child fund 
raising venture they contributed 

via the system around 16 times 
the average pledge of the 
individual Capital listener. 

Micronet 800, Telemap Ltd, 
Scriptor Court, 155 Farringdon 
Road, London EC1R 3AD. 

Whilst on the Prestel trail 
readers may be interested to know 
that anew viewdata interface that 
links the BBC Micro to Prestel is 
now available from Acorn for 
£113.85. And Oric users too can 
switch into the service this month 
(July) when their £100 modem is 
launched. 

gift voucher each and have their 
names published alongside — 
such generosity which is taken 
even further, for the copyright for 
‘what it’s worth, remains the 

property of the author. 
Allthose who consider their 

work worth a gift voucher send 
their ideas written in BASIC if 
possible on cassette, together 
with a brief synopsis of the aims of 
the program and its level of 
difficulty to: The Times book of 
(etc.), c/o Newtech Publishing, 8 
Forge Court, Reading Road, 
Yately, Camberley, Surrey. 
Alternatively you could send it to 
Which Micro, where our page rate 
of up to £60 seems a mite more 
generous. 

aaa ee eee re eee eee eer eee eee ere reer — 
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From Megapop 
To Megagames 
Carol Wilson is aname you won’t 
know but one that carries with it an 
implication that you should, since 
according to the press release the 
good lady has launched many of 
the UK’s pop megastars on their 
route to fame and fortune. : 
Now she has turned her  . Ff : 

attention to megagames by — es ee oS oo 
launching Interdisc, financed by a c oo 
Island Records. Hercules is the 
first title to be released and is for 
the CBM 64. It claims 50 frames 
and ‘for the first time ever’ the 
random access principle through 
which, on losing a life, she is 

plunged into a new frame totally at 
random. For the first time ever? 
Does anyone remember Asteroids 
or was it so long ago? 

Software houses will come up 
with anything to justify that they 
are different from the rest and 
excuses are rapidly being used | . < 

uel Tee eee eine Act Feeding the Beeb — three experts. look for the ice. lolly input. 

the connoisseur — does sucha 2 2 program must feature ice lollies— possible coming from the phrase 
beast exist? — and this apparently G ett n It L l cked just about the only subjectagame ‘Wall’sand Acorn’. 
justifies the factthatthey willonly If you’re quick off the mark at has not yet been devised for! If you want you can eat more 
be releasing two more titles writing games programs andcan _ Rectifying this appalling state of than 15 ice lollies, since there’s no 
between now and October though eat 15 ice lollies in less than two affairs is the joint Acorn/Walls Ice __ limit to the number of entries per 
both will allegedly be ‘“‘complex weeks (or get 14 mates tohelp you Cream competition in honour of school. The only condition is that. 
and satisfying’’,soundsmorelike out, thenit’s one each) — you the latter company’s latestmega each entry must be accompanied 
an advertfor HamletorStBruno. — mightstillbe in with achance of offering Mega Bytes. Aswellas by 15mega wrappers from Mega 

Justin case your megapop winning a BBC Micro for your devising the program you must Bytes, and must arrive by 28th 
affiliations have any bearing on school... take up the scintillating challenge July atMegaBytes, PO Box 4XZ, 
your megasoft putchasing habits, The catch is that your game of listing as many words as London W1A 4XZ. 
music names Ms Wilson has been : 

metemcunan nel Ss he ne i - t B ti reckon the night’s ransacking 2 

' g irate Deatl ng could set them back by as much Dayl ig ht At Last Orchestral Manoeuvres in the 
: eu So you re all dying to hear the as £10,000 when development Finally for those who enjoyed the Dark: Interdisc is at Kensaltown latest on the piracy issue— Good. time andsoonistakenaccountof. dawning of Aquarius, but have Works, 249/251 Kensal Road, h d London W10 5DB Then yous all not be deprive 1... What we may never knowis been wondering what heppened 

| This month's offering concerning —_ whether the gamesin to the full light of day, it’s here at 
software protectioncomesfrom = developmentthatarenowonthe _last— the secondissue of 
business software suppliers loose, were likely to be any good Aquarius User Magazine, the 
Tamsys Ltd, and concerns Prolok, ornot.C’estlavie... official journal of that machine’s 
an anti-pirate goodie that comes PSS, 452 Stoney Stanton Road, user club, is now out, and issue 
from the Vault Corp, California, Coventry CV65DG. three is also said tobe in 
USA. Itis based on a specially Tamsys Ltd, production. There’s clearly no 
manufactured 5.25 inch floppy Pilgrim House, 2-6 William Street, stopping them at 66 Wymering 
diskette which has a unique Windsor, Berks SL4 1BA. Road, London W9. 
‘fingerprint’ it’s said, acustom : | 
modification the disk’s program : 
must find before it will run. : : 

Fortise with awiderannect “245 ‘re? = quarter amounted to 215,000, up 

operating systems Prolokis said Spl itt ng Hal rs ae HOM) 129,000 for the 
to be totally transparent to the It's hardly surprising that Sinclair corresponding period last year 
legitimate user and does allow the themselves took the trouble to according to AGB Research. 
making of back-up copies. The inform us that Sinclair have second and third places in the 
price of Prolok disks is no higher continued to dominate the UK sales poll, and their deliveries are 
than that of standard diskettes personal computer market during probably slightly better, went to 
according to Tamsys. the first quarter of this year, Commodore and Acorn with 28 
One person who will surely be achieving an independently _and ten per cent respectively. Is 

pleased at the sudden outcrop of surveyed 43 percentofunitsales. there much hope forthe rest we 
anti-thingy devices must be Gary Now that’s all very well, sales wonder? : | 
Mays of PSS, the Coventry based perhaps yes, but deliveries, well Should you doubt these facts 
éoftware house that recently that's another matter, butthenwe they are apparently backed up by 
suffered a burglary with a all know that youdon'thavetobe — more independent findings from 
difference. Notjustyourcommon a graduate statistician to make Gallup marketing Direction, who 
or garden vandal it seems that figures mean what you want them Sampled over 1 0,000 people over 
broke into their warehouse. but to mean. Inthe normal run of _ 16, coming up with the same 43 
that breed of villain ‘who Powe things sales and deliveries are percent for Sinclair. In addition, — 
what he’s looking for’ a term which pretty well the same thing unless Gallup reckon there are now some 
always sounds so sinister, don’t you want to split hairs, but in 2.39 million units in total, floating 
you think? The villains took only Sinclair Ss case, well, it’s worth around British homes, a 10.7 per 
master copies of games just Splitting afew hairs. Is anyone still cent household penetration. 
released or soon to be released waiting fora QL they "bought" in Sinclair Research Ltd, 

the first quarter? 23 Motcombe Street, titles, and a computer to play them ; 
on— that was smart thinking. PSS Tor) Sinclair sales forthe | London oe X 8LB. 
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Home Sweet 
Home 
Practical applications for home 
computers were by common 
consent, reckoned to be the most 
interesting developments at the 
recent Consumer Electronics 
Show in Chicago, USA, soitcan't 
be long before there are lots more 
of these goodies in the UK. 

In the meantime an Englishman | 
can ensure his home remains his 
castle with the Sentinel Home 
Security System for the Vic 20 or 
Commodore 64, the first 
Commodore application from 
Micro Security Burglar Alarm 
Systems. It uses a I/O interface 
unit which connects to the user 
port and contains two input 
channels and six output channels. 
The first input is attached to a 
closed circuit consisting of 
magnetic reed contact switches 
on major doors and windows. 
Open circuit devices such as 
pressure mats, infra-red and 
vibration detectors can be 
attached to the second. 

The six output channels are 
connected through micro relays to 
a power supply in the interface. 
Attached to two of them are an 
external alarm bell and an internal 
buzzer. The remaining four can be 
used to control a variety of other 
devices such as telephone diallers 
and domestic appliances 
connected via the mains. A control 
program on tape or diskis 
available which is menu driven 
and offers anumber of options. 
Thhe complete kit sells for £99 
including VAT. 

Micro Security Burglar Alarm 
Systems, PO Box 18, Havant, 
Hants PO9 3LB. 

| Modem Magic 
Coming soon, possibly sometime 

just, is the modem to beat all 
modems from Protek. Four times 
as fast and half the cost (£59.95) 
of any other so the theory goes 
anditis specially designedto _ 
establish a two way computer link - 
_up via the telephone. The Protek 
1200 has two operating speeds, a 
flexible design for ' perfect 
acoustic connections ' is battery 
powered and has an LED 
indicator. Prices of the necessary 
interface cables and software for 
respective machines are yetto be 
announced... 

Protek Computing Ltd, 1A 
Young Square, Brucefield 
Industrial Park, BNSstOn West 
Lothian. : 

Allin A Good 
Cause 
Want to see your old game 
cassettes put to a good cause? 
Then here’s just the opportunity to 
help thousands of men, women 
and children in dozens of 
countries, ward off the immediate 
perils of hunger, disease and 
homelessness. Gosh, can game 
cassettes really do all that? 
Indirectly yes, Oxfam Shops have 
hit on the fact that computer 
games are hot-stuff and by re- 
selling your cast-offs they can 
make a bob or two for the 
underprivileged around the world. 
Games of any type for any 
machine are welcomed, 
particularly in London. 

Oxfam, 172 Archway Road, 
London N6. 

Another ‘two is better than one’ demo. 

Stereo Disks 
Dedicated BBC owners do itin 
stereo. Dual disk drives for the 
BBC Micro are now available from 
Cumanaltd, in two types ‘side by 

8 

side’ or ‘switchable’ which allows 
either drive to be switched 
independently between 40 and 80 
trackmodes. 

The icing on the cake by the 
way, is that each has a steel 

The almost-MSX Spectravideo. 

Top Ten? 
~ Tennewtitles from Spectravideo 

for its SV318 and SV328 
machines means you lucky 
owners now have a total of 38 
programs and utilities to choose 

More Orics In 
More Shops 
Prism Technology Holdings Ltd, 
have become the official UK 
distributors for the Oric Atmos and 
its peripherals (is this on account 
of a singular lack of Sinclair 
products to distribute we wonder?) 

The official line from Prism's 
Bob Denton is that they recently 
signed along term agreement with 
Sinclair firming up their 
relationship as prime distributor 
for that company’s hardware and 
software, an agreement which 
also permits them to supply other 
hardware for the first time. “The 
UK market will continue to be 

cabinet in this season's 
fashionable colour, BBC Beige. 

For further details contact 
Cumana Ltd, Pines Trading 
Estate, Broad Street, Guildford, 
Surrey GU3 3BH. 

from. Seven of them are games: 
Old Mac Farmer, Tetra Horror, 
Tele Bunny, Turboat, Sasa, Ninja 
and Kung Fu Master — all exciting 
stuff,eh? | 

Spectravideo Ltd, 165 Garth 
Road, Morden, Surrey SM4 4LH. 

under-supplied because of the 
world shortages in components, ” 
he said. There’s under-supplied 
and Sinclair-under-supplied 
however, which are two quite 
different things itseems. 

For Oric the agreement will 
mean products will be available at 
far more retail outlets than has 
been the case to date. 

Prism Technology Holdings, 
Prism House, 18/29 Mora Street, 
City Road, London EC1V 8BT. 
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consumables 
Just look at some of our prices... 
ALL KINDS OF... 
DISKS. 
8" DISKETTES 

WABASH DATALIFE NASHUA MAXEL 
£ £ £ £ 

Single Side/Single Density 20.00 27.60 20.88 32.00 
Single Side Double Density 24.00 27.60 25.31 34.00 
Double Side/Single Density 25.00 32.50 23.74 = 
Double Side/Double Density 26.50 32.50 23.74 39.00 
5's DISKETTES 
Single Side/Single Density 17.50 19.70 15.16 = 
Single Side/Double Density 20.00 19.70 16.59 21.00 
Double Side/Double Density 20.50 28.50 19.45 32.90 
Single Side/Quad Density 96 TPI 25.00 25.80 PAV AVTE 32.50 
Double Side/Quad Density 96 TPI 27.00 36.00 26.60 39.50 

SONY 3.5 FLOPPY DISK 
Per box of 10 disks £45.00 

(1) Prices quoted are for Cardboard Box 

packaging only. 
O Please add £1.25 per box if Plastic 

Library case required. 

© Allprices per box of 10 disks 
excluding VAT) (15% ). 

RIBBONS. 
PRINTER CLASSIFICATION Price per Ribbon (£) 

6+ 12+ 
AdlerSE1010 -Correctable 3.80 3.20 Dri ; ARadexAOOG (Eabric) 1 80 1 40 PRINTER CLASSIFICATION Puce ae Byhean 

Anadex 9000, 9500 11.95 9.2 ; 
BrotemiBic cute oe wide en tures sasoe 
BrotherHR1 = MultiStrike 3.65 3.28  \py3262 595 595 
Brother HR15 MultiStrike 4.30 4.00 IBM 5256 (cartridge) 3.70 3.50 

Brother HR15 IBM 5224 (baseballbat) 17.00 16.00 
Black Correctable 2.35 2.25 IBM 5225 17.30 17.00 

Centronics 150 Chas) 2.90 IBM 5211 3.95 3.95 

C.ltoh 1550, 8510 BOO 1845 7 [aMpisplaywriter ; ; 
Commodore 3022 2.10 1.80 MultiStrike 6.00 5.50 

Commodore 4022 3.60 3.00 \TTCreed(Cheetah) Telex 14.53 13.70 
Commodore 8023 3.15290 juki 6100 SingleStrike 1.92 1.48 
Commodore 8024 3.57 3.30 Juki 6100 MultiStrike 3.65 3.28 
Commodore 8026 Mannesman Tally MT80 7.10 670 

Correctable 265 2.25 Mannesman Tally MT100, 
Daisy M50 MultiStrike 4.75 4.65 110. 120.160 5.00 4.90 

Decwriter LA34 3.30 3.00 Mannesman Tally MT130 ' 

Decwriter LA120 sn Shi So} 140.180 { 5.00 5.00 
Decision Data 6703 12.00 11.00 NEC Spinwriter 5000 5.00 475 

Diablo Hytype | cep, 222 359 NEC Spinwriter 5000 
Diablo Hytype! MultiStrike 4.60 3.60 MultiStrike 3.15 2.80 

Diablo Hytype ll esp, 400 329. NECSpinwriter 3510 7.60 7.35 
Diablo Hytypell MultiStrike 2.45 2.35 OKI Microline 80, 82, 83 210 1.80 

DRE 8000 12.00 11.00 OKI Microline 84 3.40 3.10 
Epson FX80,MX80,RX80 3.60 3.00 Olivetti ET1010/401 2.90 2.45 
Epson MX100 8.00 650 Olympia ES100/110 4.40 4.00 

Honeywell L11 3.57 3.30 Correctable 2.65 2.25 
Qume Sprint 3/5 MultiStrike 2.25 2.00 
Qume Quickload — 4 F 

MultiStrike 3.35 2.5 
TELEPHONE ORDERS Qume lV MultiStrike 4.65 4.10 

Ricoh 1600 MultiStrike 2.75 2.50 
(01) 800 1/96 Seikosha GP80 4.00 4.00 

Seikosha GP100, GP250 4.00 4.00 
* WHY NOT OPEN AN SeikoshaGP7004-colour 28.00 28.00 

Shinwa CP80 7.10 6.70 
ACCOUNT WITH US Star Gemini/Delta 2.10 1.80 

Tally 1000 Shisit/ 3.30 
Wangwriter 2281 FOR ALL YOUR NEEDS. MultiStrike 2.58 2.30 
Xerox 800/860 MultiStrike 4.60 3.60 

* ADD 15% VAT ON ALL PRICES Xerox 620 MultiStrike 4.40 4.00 
Lift Off Tapes for ALL 
Correctables 125 16 MSs 

O) Pack unit 6-minimum 3 ribbons. 

0) Allprices perribbon(£). 

@ PRINTER RIBBONS ® TYPEWRITER 
RIBBONS ® TELEX RIBBONS ® PRINT 
WHEELS @ DOT MATRIX PRINTERS ® 
DAISYWHEEL PRINTERS @ INK JET 
PRINTERS @ GRAPH PLOTTERS ® 
CABLES @ DISKETTES @ MAGNETIC 
TAPES @ CONTINUOUS STATIONERY 
@ BESPOKE STATIONERY ® 
COMPUTERLABELS ® STORAGE 
MEDIA @ FIREPROOF CABINETS @ 
PRINT-OUT CABINETS @ OFFICE 
SUPPLIES @ ANTI-GLARE FILTERS ® 
CLEANING KITS ® COMPUTER 
FURNITURE @ BESPOKE SOFTWARE, ETC. 

AND MUCH MORE! 

CONWAY isa 

maxel 
Distributor 
SEND FOR FULL PRICE LIST NOW! 

HOW TO ORDER 
You may purchase any of the items listed by MAIL ORDER ONLY. All you have to 
do is list your requirements on a piece of paper, add 15% VAT, and post to us with 
your cheque or P.O. made payable to CONWAY COMPUTER SERVICES LTD. 
Allow 7 to 14 days for delivery. 

CONWAY 
COMIPUTER 
SERVICES 
LTD. Tel: (01) 800 1796 
DATA PROCESSING SUPPLIES & PERIPHERALS 

39 CONWAY ROAD: LONDON - N15 3BB 
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@ Word processing @Financialmodels ® Budget planning 

@ Graphics presentations ® Data base file management 

@ Accounting @Sales forecasting @ Electronic mail 

UNBEATABLE PRICES? 
TRY US! 

Ring today for details on. 
ALL APPLE products, including 

printers and software. 

A new portable, compact micro — 
THE APPLE IIC now available. 

Chaotic Desk? 

Macintosh 
is YOUR answer! 

i, = 

Authorised Dealer 

The complete Desktop Manager on a screen. 

Call 0942-892818 NOW for full details 
on Macintosh and all the 

Apple family and peripherals. 

Micro COMPUTER 
,ONSULTANTS Lrp 

Ascott House, 227 Elliott Street, 

Tyldesley, Manchester _ | 
M29 8DG. 

Tel: 0942-892818 
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SCRIPTOR COURT, 155 FARRINGDON ROAD, LONDON ECIR 3AD. 
ee | questions by phone and letter 

Memotech Query know the chances of being able to 
| have just purchased a Memotech | use other makes of peripherals 
MTX512 and wouldbe obligedif | with the Memotech. For example 
youcouldsupplymewithsome __ | isit possible to use the Sinclair 
answers to the following | Microdrive system, the Oric 
questions: Where can | obtain Microdisc or the Dragon OS9? 
software for it? Are there any David Wemyss 
books on programs or Fife, Scotland 
programming for it? Is there a 
MTX owners club or magazine? 
Or is it possible to convert BBC, 

You have put your finger on the 
micro industry’s biggest 

Spectrum or Commodore problem — standardisation. 

programs for it. Virtually nothing works with 
John A Pope anything else unless it has been 
Greenock, Scotland specifically designed to do so. 

About the only kind of 
peripheral which can be 
expected to work witha 
reasonable number of different 

Acursory glance through our 
collection of books and 
software revealed two books: 

The point he made regarding 
the computer press however, is a 
little out of line, as most 
magazines, this one is agood 
example (with your series for 
beginners), do try to cater for the 
not-so-clever computer 
enthusiast. 

Mr Wickens spoils a good letter 
by becoming a wally himself, with 
his comments regarding 
Memotech. To say he would not 
be willing to buy one on the 
grounds that Mr Hudson has one, 
is extremely wally-like. |have a 
Memotech MTX and would, and 
do answer all sorts of elementary 

every day. This is not to say that 
the Memotech Manual is to blame, 
quite the reverse, 50% of the 
questions are answered quite 
adequately in the manual but, 
most people want to use their new 
computer today, not when they ve 
absorbed the instructions, and this 
is OK— we all doit. We forget, 
sophisticated machines need 
sophisticated instructions. 

Finally dealers of the UK in the 
original letter, should have a 
Government Health warning 
displayed outside their premises 
— if! were Memotech, I'd be 
breathing a sigh of relief that he 
can no longer do them any harm. 
Kit Hook 

would be more appropriate here). 
Further cleaning of the record 
succeeded in suppressing some 
of these blank spaces (dust 
specks?) but so many remain 
along the groove that the task 
seems hopeless. Is it? (PS I did 
put a cassette in the tape-recorder 
and the micro was plugged in. Nor 
has the flexidisc been used as a 
door-mat before being put on the 
turntable). 
Jean-Pierre Chartier 
Chartres, France 

Memotech Computing (Sinclair 
— Granada) and The Memotech 
Games Book (Bishop & Bishop 

systems is a printer which 
comes from a printer 
manufacturer, rather thana 

Burnley, Lancs. 

In answer to your question, lam 

— Granada); andthree games: | computer manufacturer. 
‘Alice in Wonderland’, Anything else is likely to cause 
‘Kilopede’ and ‘Chess’, problems. 3 
available from Continental 
software (0993 76261). 
However, it’s worth atrip to 
your local W H Smith to check 
out the complete range. 

Wallies Epitaph 
| read with interest Mr Wickens 
letter, ‘Wallies Unite’ (July 84). In 
most respects | agree with him, 
however, even the so-called 
Computer Experts are wallies 
when using a new computer for 
the first few times — even some 
reviewers are wallies!! 
So l’lleventake Mr Wickens 

comments on retailers a step 
further and say that 80% of them 
do not want to pay the salary of 
employing a knowledgeable 
computer salesman; even ona 
part-time basis — they just want to 
take the sales and run. 

The Right Connections 
Thank you for a very readable and 
informative magazine. After about 
a year of reading reports on 
various micros, | have finally 
ordered a Memotech MTX 512. | 
would appreciate hearing from 
any of your readers who have any 
tips to pass on about using this 
machine. 

lam no expert on computing 
and | wonder if you could let me 

Timely Update 
|am writing to correct you on the 
fact that there is a joystick 
interface for commercial sale for 
the Acorn Electron. First Byte 
make it, a 9 pin Atari type 
programmable interface. Itis on 
sale in Aberdeen, | am an owner of 
one. Also there is a working ROM 
made by Sir Computers. 
Nicky Harle 
Inverurie, Aberdeenshire 

Channel Blocked 
| hope |am not a computer wally. 
Yet, like Mr Johnson (‘Flexi-disc 
blues’ — May 1984) | could not get 
anything out of the Airbrush 
program provided for the 
Spectrum on the free flexidisc. 

After careful adjustment of the 
arm balance and lateral tracking 
bias, | did manage to get the stylus 
to follow the groove. Yet the faint 
crackling coming through the 
loudspeaker was nothing like the 
sharply contrasted noises usually 
heard when loading a program, 
and predictably the computer did 
not respond to the loading: 
operation. Marked improvementin 
the sound was obtained by 
cleaning the record in the usual 
ways. Using one of those creams 
which can be peeled off the record 
when dry | even managed to get 
the name of the game onto the 
screen! Butin spite of my patient 
efforts, tape loading error 
messages prevented me from 
getting any further. These appear 
at the precise moment when the 
sound becomes briefly duller, as if 
the ‘music’ missed a beat (a ‘bit’ 

afraid your case /s hopeless. 
Your disc has obviously 
contracted some form of 
‘groove-and-track’ disease on 
its journey across the Channel 
and will most likely have to be 
put down (in the garbage bin). 
Do not despair, however, we will 
be sending you a couple of 
replacement flexidiscs in the 
hope that at least one arrives 
uncontaminated. 

Sorry State 
| am writing to plead to you to enter 
‘aprogram for the sord M5. | know 
it may be hard to get one, but I’m 
sure you can. |am aregular 
reader of your magazine.and think 
it’s excellent. 
Laurence Burke (aged 13) 
Wicklow, Ireland 

Sorry to disappoint you, but out 
of the hundreds of readers’ 
programs submitted not one 

| relates to the Sord. Also, we 
find that we cannoteven 
recommend an alternative 
source as literature on the 
machine seems to be extremely 
scarce. (In fact, there ain’t nun 
at all — Ed). 
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In The Sticks 
|am writing to enquire whether the 
‘Fox Programmable Joystick 
Interface’ and a ‘Quickshot 
Joystick MkII’ will work with most 
of the games on the market? Also, 
which is the best version of ‘Manic 
Miner’, the ‘Bug-Byte’, or the 
‘Software Projects’ version? 

| would alsolike to know if you 
intend to review ‘Jet Set Willy’. 
Thank you for such an informative 
magazine. 
GC Pravda (aged 10) 
Farnham, Surrey 

We’ re not familiar with the Fox 
interface, but the AGF 
Programmable is easy to use 
and very versatile. Of the ‘fixed’ 
type interfaces, the Kempston 
and Sinclair interface Il both 
work with a lot of games. The 
actual joystick is not important 
as long as it is wired up to the 
Atari/Commodore 
specification. The Quickshot Il 
is one of these. Just try outa 
few until you find one which 
seems to be strongly made and 
which is comfortable to use. 

The two versions of Manic 
Miner.are identical. 

INTRODUCTION TO-@, 

A Word From Afar 
lam interested to know if you 
could please supply me with an 
address that would enable me to 
purchase the manual ‘Machine 
Code for Beginners’ by Lisa Watts 
and Mike Wharton, which was 
featured under ‘Manual Override’ 

CHIrcin 
AMLIL“ent f 
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in your April 1984 edition of Which 
icro. 
| would also like to state that 

many South Africans and | enjoy 
reading your ‘fantastic!’ monthly 
magazine namely Which 
Micro. 
Lance Tantum 
Natal, South Africa 

The book you want is published 
by Usborne Publishing Ltd, 20 
Garrick St, London WC2. We 
suggest that you contact a local 
bookstore and have them order 
the book on your behalf. 

For some time we have been 
aware that Which Micro has a 
strong following in such 
countries as Australia, New 
Zealand and the Gulf States. It 
seems we must now add South 
Africa to the list. 

Elusive QL (User) 
On page 83 of the June issue you 
state ““FREE WITH THE JULY 
ISSUE: QL USER’ etc. Please 
can you confirm if the magazine 
was not ready on time as my copy 
of Which Micro did not contain the 
QL User which | was very much 
looking forward to. Disappointed 
though | was | would imagine there 
is asimple answer. Will QL User 
be in the newsagents monthly: 
from September? 
AB McNulty 
Bridlington 

Sorry to keep you in the dark, 
but QL User is undergoing a 
stunning transformation. Due 

Thor if I ] 

to popular demand, this new 
magazine will be appearing in 
newsagents across the country 
very soon — just keepa 
watchful eye on the 
bookstands. 
And one more point 

regarding the Next Month page. 
Whilst we always try to ensure 
that articles mentioned do 
appear in the next issue, 
sometimes circumstances 
prevent this happening. That’s 
why we add the line ‘Contents 
subject to late revision’ — OK? 

Where And Whys 
|lown a BBC Micro and | would like 
some advice on which disk drive 
and printer to buy. | have 10,000 
shillings (£400). | have my eye on 
the TEAC SLIMLINE Disc Drives 
and on the SHINWA CP80 FT 
printer. | would like to know if this is 
agood buy. The printer | want to 
buy should be a friction feed 
printer because in Kenya we cant 
buy printer paper. | intend to use 
the disk drives and printer for 
home use and for small business. 

| would like to know if there is 
any other alternative to buy a 
cheaper disk drive and a cheaper 
printer. ; 
Sanjeev Vidyarthi 
Nairobi, Kenya 

As regards your choice in 
printers, we feel that our current 
feature on printers and 
monitors will provide you with a 
satisfactory answer. As for disk 

THIS TH/iwg ‘Ss 
GONE CU che 00 

FEATURE PPP? 
drives, you have provided 
insufficient information for us 
to make a particular 
recommendation. Are you 
looking at a dual or single 
drive? What capacity are you 
considering? Do you wish to 
use single or double sided 
disks? These questions should 

| be answered before you 
consider buying. 

Having satisfied yourself as 
to the nature and type of disk 
you desire the following 
addresses may prove useful as 
regards obtaining price lists: 
AMS, Woodside Technology 
Centre, Green Lane, Appleton, 
Cheshire; Carson 
Developments, 84 Highfield Rd, 
Romford, Essex; Cumana, 
Pines Trading Estate, Broad 
Street, Guildford, Surrey; 
Midwich, Rickinghill House, 
Hinderclay Rd, Rickinghill, 
Suffolk; Opus Supplies, 158 
Camberwell Rd, London SE5; 
Microware, Stanhope House, 
Fairbridge Rd, London N19. 

Electron vs Atmos 
lam considering buying a 
personal computer and! am 
willing to spend about £200. | 
would like to use the computer to 
play games, but mainly to program 
it myself. 

| have considered the 
Commodore 64, but | have been 
put off by warnings that itis not 
suitable for anyone wanting to do 
their own programming. | am now 
considering buying either the 
Acorn Electron or the new Oric 
Atmos and | wonder if you could 
tell me which (if either) of these 
computers would be most 
Suitable. 
Karen Lee 
Wigan 

Hope our comparative review of 
the two machines in last 
month's issue helped! If you 
want to use BASIC and/or 
assembly language, the 
Electron is hard to beatin the 
£200 market — but also 
consider the 48K Spectrum if 
you wantto try some of the 
many unusual languages which 
are available for this machine. 

ue 
ae 



Contents subject to late revision 

ee SPECIAL FEATURE: 
Adventures that Articulate. .. 

eR 

And Other Speaking software. 
A guide to software that excels vocally as well as graphica 

And machines that can ‘talk back’. 

Micro Astrology 
For those of a supernatural disposition, ALLIN THE 
or anyone who prefers to know SEPTEMBER 
what the future holds in store — how ~ EDITION OF 
predictable is your micro? gee 

pian a | MICRO 
structured Programming ON SALE: 
A novel insight into the secrets of writing 15th August 1984. 
well-constructed and reliable programs. 

WITH: Stacks of software for 
BBC, Spectrum, Commodore and . 
other popular micros. 
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se A GOMPLETE PACKAGE - ALL THIS FOR £ 
* 80K’ RAM (Exp to 144K) — 
*Full Stroke Keyboard =| es : | 
* 206K Data Storage Unit OU i, LS” : 
* Daisywheel Printer & 
* Built-in Word Processing 
* Buck Rogers Arcade Game | _ a is " : |i 

* Colecovision Compatible J 

Te te 

QUITE SIMPLY - VALUE FOR MONEY! 
If you're looking for real value in a computer system, one which can handle anything from serious Word Processing to 
enhanced Colecovision style video games such as Buck Rogers, look no further. The Coleco Adam is here with a package 
which will make you wonder if you're dreaming when we tell you about it. A price breakthrough in computer systems, Adam is 
comprised of an 80K RAM memory console* with a built-in 256K digital data drive; a professional quality, stepped and 
sculptured 75 key full-stroke keyboard; a letter quality daisywheel printer and a full word processing program built into the | 
Console. Two additional pieces of software, Smart BASIC and also ‘Buck Rogers - Planet of Zoom’ (the ultimate in advanced Biel 
video games), are included as well as a blank digital data pack. Adam can be used with any domestic colour Television set. if 

hited 

MEMORY CONSOLE/DATA DRIVE: ‘The heart of the Adam system is the 40K ROM and 64K RAMmemory | 
console which combines with the 32K ROM and 16K RAM in Colecovision to give you a total of 72K ROM (including 24K ee 
cartridge ROM) and 80K RAM (expandable to 144K). Built into the memory console is a digital data drive which accepts | | 
Adam's digital data packs, a fast and reliable mass storage medium that is capable of storing 256K of information, that's ie 
about 250 pages of double spaced text! The console is also designed to accomodate a second optional digital data drive. a 

| 
FULL STROKE KEYBOARD): The Adam keyboard has been designed as a professional quality keyboard that 
combines ease of use with an impressive array of features. It is stepped and sculptured for maximum efficiency and has 75 ies 
full stroke keys which include 6 colour coded Smart Keys which are redefined for each new application; 10 command keys t 4 
which are dedicated to the word processing function, and 5 cursor control keys for easy positioning of the cursor at any fim 
point on the screen. You can attach a Colecovision controller to the keyboard to function as a numeric keypad for easy i 
data entry. It can also be held like a calculator, a feature which makes working with numbers particularly easy. The joystick 
part of the hand controller can be used in the same way as the cursor control keys, to move the cursor around the screen. Rose 

LETTER QUALITY PRINTER: the Smart Writer letter quality daisywheel printer is a bi-directional 86 column 
printer which prints at a rate of 120 words per minute. It uses standard interchangeable daisywheels, so a variety of ee 
typestyles are available. The printer has a 9.5 inch wide carriage for either single sheets or continuous fan fold paper and ee 

uses standard carbon ribbons. It is comparable to many printers which cost as much as the total Adam package. The I 
printer can be used either with the Adam's Smart Writer word processing program or as a stand alone electronic typewriter. ke 

BUILT-IN WORD PROCESSOR: adam comes with Smart Writer word processing built-in. This programisso |) 
easy to use that you only have to turn the power on and the word processor is on line and ready to go. Detailed instruction rep 
books are not necessary as the Computer guides you step by step, working from a series of Menu commands. It enables pe] 
you to type in text, then completely edit or revise it with the touch of a few keys. Changes are readily made and a series of ee 
queries from the computer confirm your intentions, so that you can continuously double check your work as you type. ee 

COMPATIBILITY WITH COLECOVISION: By using high speed interactive microprocessors in each of the 
modules, the Coleco Adam is designed to take additional advantage of both the 32K ROM and 16K RAM memory capability 
in the Colecovision. If you do not already own a Colecovision Console (£99 inc VAT), then you will need to purchase this 
when you initially purchase your Adam Computer package (£499 inc VAT), making a total purchase price of (£598 inc VAT). 

WHAT IS COLECOVISION: Colecovision is one of the worlds most powerful video game systems, capable of 
displaying arcade quality colour graphics of incredible quality on a standard Colour TV set. The console (see picture 
bottom left) accepts 24K ROM cartridges such as Turbo and Zaxxon and is supplied with the popular Donkey Kong 
cartridge and a pair of joystick controllers. Colecovision has a range of licenced arcade hits available such as: Gorf, 
Carnival, Cosmic Avenger, Mouse Trap, Ladybug, Venture, Smurf, Pepper Il, Space Panic, Looping, Space Fury, Mr Do, 
Time Pilot, Wizard of Wor and many others. So there you have it, Adam plus Colecovision the unbeatable combination. 
Send the coupon below for your FREE copy of our 12 page Colour brochure giving details on the complete Adam system. 

SILICA SHOP LTD., 1-4 The Mews, Hatherley Road, Sidcup, Kent, DA14 4DX Tel: 01-309 1111 or 01-301 1111 

ORDER NOW - OR SEND FOR A FREE COLOUR BROCHURE 
qs, Aha oo. “ial (Tea aE: ge att f 
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To: SILICA SHOP LTD, Dept WMSR 0784, 1-4 The Mews, Hatherley Road 
Sidcup, Kent, DAI4 ADX Telephone: 01-309 1111 or 01-301 1111 
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The Electron 
has added even more 

strings to its bow. 
The list of top quality soft- 

ware for the Acorn Electron is 

erowing all the time. 

As youcan see, there's already 
an outstanding selection of excit- 
ing programs covering everything 

from monsters to music and 

murder to marriage guidance. 

And ultimately, the Klectron 
will enjoy a range of software as 

comprehensive as that of its 

illustrious big brother, the much- 

acclaamed BBC Micro. 

You'll find all the programs 

featured here at your local Acorn 
stockist. (To find out where that 
is, simply call 01-200 0200.) 

Alternatively, you can send 
off for the Electron catalogue 
and order through the post by 
writing to Acornsoft, c/o Vector 
Marketing, Denington kstate, 

Wellingborough, Northants 
NN8 2RL. ‘Tel: 0933 79300. 

GRAPHICS: Graphs & Charts, 
Creative Graphics, Picture Maker. 

BUSINESS: Personal Money 
Management, Desk Diary. 

EDUCATION: ‘Tree of 
Knowledge, Peeko-Computer, 
Business Games. De 

LANGUAGES: LISP, FORTH, 
S-Pascal, ‘Turtle Graphics. 

GAMES: Starship Command, 
Monsters, Chess, Draughts and 
Reversi, Snapper, Meteors, 
Hopper, Sphinx Adventure, 
Areadians, Free Fall. 

~ QUIZZES: Theatre Quiz, 
Crime and Detection Quiz, 
Music Quiz, History Quiz, 
Science Fiction Quiz, °..1 Do: 
The Dating Game. 

CHILDREN’S EDUCATIONAL 
SOFTWARE: Happy Numbers, 
Timeman One, Timeman Two, — 
Wordhang, Happy Letters, 
Map Rally. 

ACORNSSFI — 
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Being first appears: to be the all- portant factor 
ind Toshiba’s approach to the MSX race. Gary Evans 

ets whether they ve sacrificed quality in the rus 

oday’s buyer ofahome © 
| microisfaced witha 

| daunting choice of - 
machines, each featuring 

_Its own particular hardware 
, and software 

specifications. The ad‘hoc way in which the 
|. British micro market has grown over the 

past few years has made no provision for 
any form of microcomputer standard. Not ~ 
only do we have micros that feature an 
assortment of CPUs, among them the Z80, 
the 6502 and Commodore variant and the 
6809, but even machines withthe same | 
CPU often have incompatible versions of 
BASIC. Inthe case of the 6502, these 
include the Commodore, BBC and. | 
Microsoft incarnations of the language. 

_ Micro users inthe UK have grown up with 
this disorderly market and know no better, 
so the fact that any software packageis. 
only capable of use with one specific micro - 
isnot seenas anything out of the ordinary. 
Little wonder that it’s only now that a 
change of emphasis is about to occur; 
though it has taken a concerted effort from — 
Japan to achieve it. And this autumn sees 
the launch of the first machines conforming _ : to the MSX specification, with Toshiba's ° 
HX10 set to lead the onslaught with a 

| September launch date. 
Of all the machines so far announced. 

_ : the Toshiba HX 10 seems fairly typical of 
| the UKimplementation of the MSX format. 

The HX 10 demonstrates the usual 
| Japanese flair for production design that 

| hastodate been evidenced in items 

| ranging from TV sets to micro-wave ovens. 
- First impressions are of amachine that’s 

built to last, with a solid feel — it appears 
sturdier and indeed heavier than the likes of 
the Spectrum and Oric. The main reason. 

_for this is the inclusion of a built-in power. 
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supply. This isin contrast to the separate 
- power supplies provided for most UK © 
micros. When left switched on, though, the 
HX 10didget rather warm in the area above _ 
the computer’s power supply. Having said 

_ that, the temperature stabilised and after an | 
overnight soak test (no, we didn tleave it in 
the bath— Ed), the HX 10 was still 

- functioning perfectly. : 
The HX 10isa64K computer, but the 
bytes free message at power up indicates 

. 28815 bytes available for user programs. 
It’s worth noting, however, that the HX. 
-10-specific manual was not available at the 
_time of writing, so some aspects such as 
user-RAM may change. We did have 
-access to the MSX technical specification, 
which revealed that bank-switching of 
memory could be achieved by poking 
values into a slot select register (port A of 
an 8255 PIA). 

The computer's keyboardis a full travel 
‘typewriter’ style design with a good, 
positive feel to it. Itfeatures three LEDs, 
one to indicate power on, another to show 
the caps lock function is engaged; with the 
purpose of the third LED remaining a 
mystery — it wouldn’t lightno matter what _ 
modes the HX 10 was in. 
The keyboard layoutis quite compact, SO. 

compact in fact that it’s easy to hit the 
_ function keys by accident when inputting 
numeric data. — 
The default screen mode on power upis 

white text on a pale blue background. In 
addition to the aforementioned ‘bytes free’ 
message, the lowest line of the screen area 
displays the words colour (actually ‘color’ 
belying the fact that everything is still not 
100% UK) auto, goto, listand run. These | 
commands are associated with the five 
function keys f1-f5.at the top of the 
keyboard. In addition, pressing shift will a 
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SPECIFICATIONS 
Microprocessor: Z80A 

Clock speed:3.58MHz _ 
Main memory: 64K RAM 

System memory: 32K ROM 

Video memory: 16K RAM : 
Programming language: Microsoft extended — 

BASIC 

Display output: RF/ Composite video 
_ terminals 
VDP: TMS 9929A 

Screen mode: 3 modes 
’ Text mode: 40 characters x 24 lines/32 

characters x 24lines 
“High resolution mode: 256 x 192 dot matrix 

Multi-colour mode: 64 x 48 blocks (4 x 4 dot 
matrix per block) | ) 

Sprites: 32 definable shapes 

Colour: 16 colours 
Keyboard: 73 keys. Alphanumeric and 

graphic symbols ~ 

Sound output: Audio terminal 
PSG: AY-3-8910, 8 octaves, triple chord 

ee ete interface: FSK 1200/2400 
au 

Printer interface: CENTRONICS parallel 

System bus: Cartridge bus, expansion bus 

Joystick connections: Twin joystick ports 
Power consumption: AC 240V, 50Hz, 20W 
Dimensions (W x H x D):370 x 60 x 245 
mm | 

Weight: 2.8 Kg 

display an alternate set of keywords. 
Before leaving the HX 10’s keyboard, 

mention should be made ofthe separate 
cursor cluster — a boon in many text or data 
editing sessions and indeed when playing 
games which do not make provision for the 
use of joysticks. 

Close study of the HX 10 reveals a 
mystery key at the lower right of the 
keyboard. This is another indication that the 
computer is still not in its final form (the key 
in fact will produce the £ sign). 

The command structure of MSX BASIC 
(Table 1) is quite comprehensive. The 
inclusion of the ON ERROR GOTO 

HX-E600 

evision 

Joystick HX-J400 

47 Additional 1/0 slot 
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command is welcome, as are the 
comprehensive print position control 
commands. The designers of the MSX 
version of BASIC have paid particular 
attention to both the sound and graphics 
facilities and a wide variety of control 
commands are available via 
straightforward BASIC statements. The TI 
processor responsible for the graphics is 
well known for its sprite-based system of 
graphics and this allows quite complex 
displays to be readily produced. In addition 
the sprite system makes the animation of 
patterns an easy task and when the MSX 
facility for detecting sprite collisons is taken 
into account it is possible for even 
inexperienced programmers to produce 
some quite impressive games software. 

The HX 10 supports quite anumber of 
expansion ports. The main expansion route 
is via the cartridge slot at the top of the 

Acoustic coupler 

Floppy disk 

interface Cartridge 

Floppy disk unit 

computer. This makes available all the 
CPU's control, address and data signals 
plus anumber of signals unique to MSX 
machines. Into this port any cartridge 
software is loaded and expansion devices 
such as disk controllers and possibly 
RS232 drivers would be placed. One minor 
criticism here is that opening the flap does 
not power down the computer. It is up to the 
user therefore to ensure that power to the 
computer is switched off before inserting a 
cartridge in order to avoid damaging either 
computer or ROM based software. 

A parallel printer port is also provided 
(Centronics compatible) as are 2 Atari style 
joystick sockets. Both RF and composite 
video outputs are supported, although 
sadly there is no RGB output. 

The major attraction of this computer (as 
with the rest of the MSX range) is that its 
MSX BASIC will be fully compatible with a 
number of other computers — this fact 
alone is bound to attract a large number of 
software houses. And if the examples of 
Japanese software we ve seen are 
anything to go by, then the software should 
be very popular. 

The HX 10 just scrapes in under the £250 
price tag and as such is a fairly expensive 
home micro. It will be in competition with the 
likes of the new Commodore Plus 4 as well 
as many other machines that may offer 
better value for money (the Amstrad 
CPC464 for instance). 

As always with reviews of this nature, 
changes have been made during its writing 
which affect certain of our points. The 
following addenda is thus made without 
apology. 

The keyboard layout now loses that 
mysterious third LED (it was to indicate the 
Japanese character set). The enter key will 
be enlarged, a‘£’ sign key provided and the 
code key moves next to the space bar. 

Toshiba (UK) Limited, Toshiba House, 
Frimley Road, Frimley, Camberley, 
Surrey GU16 5JJ. 
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JUKI 6100 

One Year Warranty 
20 CPS : BiDirectional & Logic Seeking 
10, 12, 15 & Proportional Spacing 
Wordstar Compatible 
2K Buffer : 13 Inch Platen 
Underline : Backspace + Lots more_ 
Centronics Interface Standard oy 
RS 232 Interface £54.00 + VAT Extra 
Tractor Feed £99.00 + VAT Extra. 
Single Sheet Feeder £238.00 + VAT Extra 

JUKI 6100 £347.83 + VAT = £400.00 

BBC/ORIC or DRAGON Package 
JUKI 6100 + CUE PRINTER PACKAGE 

£420.00 Inc. VAT | 

CANON PW-1080A 

Near letter Quality Printer 
NLQ Mode 23 x 18 Matrix: 27 cps ~ 
Draft Mode 11 x 9 Matrix : 160 cps 
Full range of Epson Print codes 

= Friction & Tractor Feed 
Centronics Interface Standard 
CANON PW-1156A (Accepts 15” Paper) Available 

CANON PW-1080A £295.65 + VAT = £340.00 
CANON PW-1156A £391.30 + VAT = £450.00 

PACKAGE PRICE for BBC MICRO/DRAGON/ORIC 
CANON PW-1080A C.J.E. PRINTER PACKAGE £365.00 Inc. VAT 
CANON PW-1156A C.J.E. PRINTER PACKAGE £470.00 Inc. VAT 

Special RS 232 Printer Bargain 
STAR DP8480 (8” Printing) £197.00 Inc. VAT 

Ideal for 8BC/Newbrain/HX20 & Spectrum Int. 1 
Phone for full specification 

C.J.E. Micro’s BBC Printer Packs 
For Star, Canon & Juki Printers include: 

1. The Printer 
2. Delivery by Securicor 
3. Cable to the BBC 1.3 Metres 
4. Screen Dump Progam (M/C Source) 
5. Text Dump Program 
6. Function Key set up Program. For use with WORDWISE 
7. Function Key Label Printing Program. For use with above. 
8. VIEW Printer Driver 
9. 100 Sheets of Paper 

10. Mains Plug with 3 Amp Fuse 
11. Booklet giving details of using the printer with a BBC. 
12. Character defining program for downloadable character set 

C.J.E. Printer Packs for other micro’s include:— 
Printer, Cable, Paper, Mains Plug & Delivery 

STAR GEMINI 10X 

One Year Warranty 
True Descenders 9 x 9 Matrix 
120 CPS Bidirectional & Logic Seeking 
40, 48, 68, 80, 96, 136 cpl 
Italics, Emphasized, Double strike, 
Super & Sub Scripts 
Downloadable Character Set 
Hi-Resolution & Block Graphics 
Friction or Tractor Feed 
10X — 10” Carriage. 15X — 15” Carriage 
Centronics Interface Standard 
RS232 Int. £52.00 + VAT Extra 

Gemini 10X 

£235.00 Inc. VAT 
Package for BBC/DRAGON/ORIC 
GEMINI 10X + CJE Printer Pack. 
Price £255 Inc. VAT 

Star Gemini 15X £390 Inc. VAT 

STAR DELTA 10 
Spec. as for 10X PLUS:— 160 c.p.s.: 8K Buffer: 
Centronics and RS232 Int. Std. 

£320 + VAT = £368 

BBC MICRO MODEL B £399.00 
ELECTRON £199.00 

BBC Micro Model B with Disc Int. £469.00 

Large Range of Accessories including Disc 
Drives, Printers, Monitors always in stock. 

i Printer Cables 

BBC to 36 Way Centronics Type Connector £15.00, 3 
Dragon to 36 Way Centronics Type Connector £15.00 
Oric to 36 Way Centronics Type Connector £15.00 | 
Torch to 36 Way Centronics Type Connector F20:00<¢ 
Serial Printer Cables 
BBC to 25 way D type £9.50 
EPSON HX20 to 25 way D type £9.50 — 
NEWBRAIN to 25 Way D Type : £12.00 
25 way D type to 25 way D type £15.00 

Blank C15/C30 Cassettes Ten for £4.50 ANY MIX 

Send SAE for Full Price List 

VAT INCLUDED WHERE APPLICABLE 
PHONE/CREDIT CARD ORDERS WELCOME 

Postage 50p per order or as stated 
24 Hr Securicor Delivery 

for Printers/Disk Drives £8.00 
(SHOP/WORKSHOP CLOSED MONDAYS) 

RING FOR SAMPLE PRINTOUT, FULL SPECIFICATIONS & LATEST PRICES 
BEST PRICES & BACKUP ON THE STAR JUKI & CANON PRINTERS 
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y trapped in a fiendish Level 9 Adventure?“ 
Your lamp burning low? Every exit guarded? 

You need escape plans! Send for one of Level 9’s great 
new clue sheets for help. The clue sheets are free and 
each answers hundreds of questions: follow the 

_ instructions supplied with your adventure to get one. 
(Don’t forget to send a stamped self-addressed 

_ envelope and tell us which game you have.) 

NEW REVIEWS: ‘‘Level 9 are fast establishing a name for | 
themselves among computer adventurers as the Number 1 
producers of quality adventure software. All their adventures are | 
text only, but because of a special coding they have developed, 

-. the amount of description and the number of locations packed in 
32K in truly amazing.’’ SS : 

— Midweek, 10 May 84 

‘‘Quicksilva call themselves the ‘Game Lords’. That 
might be open to argument. But there can be no 
doubt that Pete Austin and the team at Level 9 are 
the ‘Lords of Adventure’. | 

7 — Central Press Features, April 84 

‘‘Play Lords of Time and get nine times the pleasure!’ ’ 
__ — Your Computer, May 84 

AVAILABLE FROM: WH Smith and good computer | 
shops nationwide. 

If your local dealer doesn’t stock Level 9 
-. adventures yet, ask him to contact us or: 

Centresoft, Drake Distribution, Ferranti & Craig, 
Hi-Tech, Lime Tree, Microdeal, R&R or 
~Wonderbridge. | 

Level 9 Computing 
Colossal Adventure: the original mainframe 
adventure with 70 extra locations 

Adventure Quest: an epic journey across th 
weird landscape of Middle Earth 

Dungeon Adventure: a truly massive game 
which completes the Middle Earth Trilogy 

Snowball: could this be the biggest SF 
adventure in the world? 

Lords of Time: an imaginative romp throug 
World History 

| ENCLOSE A GCHEQUE/PO. FOR £9.90 
~ EACH 

(SOL 0 Co ARS 60 ae SR a en eer 

WiyfAGGleSor 3...) sve ae ee ew ee ee 

. Wve (One of those listed on the arch above, 
sf with at least 32K of memory). 

Contact: 

LEVEL 9 COMPUTING i 
Dept. R, 229, Hughenden Road 

High Wycombe, Bucks. HP13 5PG 
Telephone: (0494) 26871 
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KILOBYTE GRID REF. FRAME 2 000 
[VO MUST BE WON Bi 

You have four chances 

NOTE: Final claims for 
Game 2 accepted 10.00 am, 
15 August, 1984. 

HOW TO PLAY 
1. Kilobyte is easy to play. Your Kilobyte card has 

two games on it. Each game comprises four 
oceans with 21 Kilobyte islands. Armed with 
your Kilobyte grid references, you have to sink 
all of your islands prior to claiming the £1000 
treasure. 

2. If any of the grid references printed match 
those on your Kilobyte card (make sure you re 
playing the correct game) cross them off. And 
you have four chances of winning — each 
game is played on four oceans. 

3. When you have crossed off all the islands in 
one ocean and double-checked that all the 
grid references you have used are for the 
correct game, you may claim. 

eas TO CLAIM 
. Toclaim, telephone 01-278 1082 between the 
hours of 9.00 am and 10.00 am Monday 
through Friday. Claims made outside these 
times will be void. (Claims cannot be made on 
Saturdays and Sundays.) 

. You must have your card with you when 
making a claim. 

. Make anote of the last grid reference you used 
— you will be asked this when you telephone. 

. You .will have to answer the following three 
questions. 
a. What does RAM mean? 

to win on Game 2. 
You should be 
sinking islands 
in four oceans 
as indicated. 

(ay 
ee 

b. Which company makes the Electron com- 
puter? 
c. Name a programming language. 

5. Ifyoucan correctly claim that you have sunk all 
of your Kilobyte islands, you will win a prize. 
But, in the event of several correct claims, the 
£1000 will be awarded to the cardholder 
claiming on the earliest grid reference with 
which he/she completed his/her card. Re- 
member, we begin at the top of the column and 
work down. 

6. In.the event. of two or more correct claims on 
the same grid reference, the £1000 prize will 
be shared by the winners. 

PRIZES 
The total prize for each of the two games is £1000. 

RULES 
EMAP staff and their close families are not eligible 
for entry. It is not a condition of entry or claiming 
that entrants prove purchase of WHICH MICRO 
and SOFTWARE REVIEW. 
The Editor's decision is final and no correspond- 
ence will be entered into. 

KILOBYTE LUCKY DRAW 
When both games are completed, you could win a 
special prize! Hang on to your card and watch 
August issue of WHICH MICRO and SOFTWARE 
REVIEW for details. 

If you want a copy of the first grid references - 
for Game 2 printed in the July issue or additional copies 

: of Kilobyte Game Cards, please send a 
_self-addressed, stamped envelope to EMAP Marketing 

Department, 8 Herbal Hill, Durrant House, 
London EC1R 5Eu. 
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The first step 
towards writing ‘fool- 
proof software isto. 

plan everything - 
carefully. This 

month, John Webb 
and Rob Horne 

introduce the idea of 
flowcharting asa 

EXPLORING 

means of producing 
well-structured 

programs. 
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Last month we looked at some fundamental 

f concepts within programming. In this article 
we ll consider program design. Having 
introduced the idea of organising a solution 
into a series of logical steps, the process 
might be rationalised into two descriptive 
series of statements. The result is called 
pseudocode or PDL (Programming Design 
Language). However, a much clearer way 
of expressing structure is to use a 
flowchart. This is like pseudocode, but in 
the form of a picture. . 

Flowcharts and structure charts are used 
to reflect the flow of logic through a 
program. When you analyse a problem, itis 
very difficult to see the solution in an overall 
sense or even to know where to begin. In 
part one of this series we described how the 
problem of making a cup of tea could be 
broken down into five sections or modules. 
These could be further sub-divided into a 
collection of sub-modules, or steps. 
Resolving the problem into this series of 
steps is the first goal towards the solution. 
In effect, the problem can be 
diagrammatically represented as shown in 
Fig 1. This type of structure chartis known 
as atree diagram (for obvious reasons). 
Each module (boxes 1.1 to 1.5) divides into 
further sub-modules (Fig 2). 

Putting some thought into the problem at 
this stage makes the whole task a lot 
easier. With a detailed picture of how to 
piece all the components together, you will 
find it an altogether smoother way to write 
your program. Each sub-module can be 
individually designed and coded. 

If you write a program in this manner, 
then it is worth the effort to test each module 
as much as possible before adding it into 
the main program. If you compare the 
process to that of building a model, then 
testing the code is like painting delicate and 
complicated bits — it makes sense to do the 
small details first, before they are all put 
together. When the whole model has been 
stuck together, further painting of the outer 
shell must be done and similarly overall 
program testing should be carried out. 

Representing Constituents 

Tree diagrams are very useful tools to 
describe the basic modules within a 
program, but they don't reflect what the 
code should be doing. Other symbols are 
required to cope with the logic constructs 
found in aprogram. And a prerequisite of 

WHICH MICRO? AUGUST 1984 



using these symbols is to know what you 
hope to represent. 

Variables and constants — introduced 
last month — are not much good by 
themselves. For instance, inthe statement 

LET 1=1+ 1 (which increases the value of 
variable | by the constant 1), there are two 
operators, ‘=’ and ‘+’, along with the 
BASIC command ‘LET’. Programs can use 
two types of operators — arithmetic and 
relational. The first of these consist of °+ — 
*/’ and ‘**’, indicating addition, subtraction, 

multiplication, division and exponentiation. 
Don’t worry about the last if you’ve never 
come across it before, it means raising a 
number to a power; for instance, to write A° 
in BASIC we write A**3 (which equals 
AxAxA). In some versions of BASIC ¢ is 
used to denote this, so we would have 
At 3. 

Operators have an order of precedence, 
which determines when their particular 
operation will be performed. You'll find 
some micros have different orders, so 
check your manual. Certain operators may 
not follow together, for example A* (—B) is 
allowed but A*—B is not, soit is agood idea 
to use brackets freely to keep the meaning 
clear. 

Relational operators include < > and =. 
Unlike the arithmetic operators these can 
be combined to give six actions: ‘<’ (less 
than), ‘>’ (greater than), ‘=’ (equal to), 
‘< >’ (not equal to), ‘<=’ (less than or 
equal to) and ‘>=’ ) greater than or equal 
to). These relational operators are chiefly 
used with IF statements, and along witha 
small set of BASIC commands allow a 
surprising amount of scope and flexibility 
when programming. 

BASIC In Command 

To assign a value to some named variable, 
either as the result of combining other 

Meee 
KETTLE 

Fig 1. Tree diagram for ‘tea making’ Modules. 

Pell 
GO TO KITCHEN 
& FIND KETTLE 

Fig 2. Modules can be split into sub- modules. 
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1 
MAKE CUP 
OF TEA 

is 
POUR WATER 

INTO POT 

1a 
Plies Ls 

KETELE 

ie 
CHECK & FILL 

KETTLE AT SINK 

variables, or by using constants, ora 
combination of both, we use the command 
EET: 
20LETY=A+3*B 
means evaluate 3xB, add thatto A and 
put the answer into Y. 

In some versions of BASIC, LET can 
actually be left out, so we would have: 
20Y=A+3 B 

Often you'll want to assign a value after 
some condition has been met. IF is used to 
test such acondition, and in conjunction 
with THEN, to move to another part of the 
program if the condition is true: 
100IFA=BTHEN155 
means if A and Bcontain the same value 

then transfer control to line 155 
Transferring control to other lines can also 
be achieved using GOTO, but unlike the IF . 
.. THEN commana, it does this regardless 
of any conditions which apply. For instance: 

300 GOTO 450 
transfers control to line 450 

Allthese control structures, however, are 
pointless unless you can see what’s going 
on—some output. This is where PRINT 
comes in: 
1OPRINTA 
outputs the value of the variable A 

A list of items can be put into one PRINT 
statement, so that variables, constants, 

expressions and text can all be printed on 
the same line. Each item may be followed 
by acomma or a semi-colon to determine 
the spacing. Numbers are printed witha 
trailing space, but text — anything enclosed 
in quotes (‘‘....'’) —has no trailing space. 
Try this example showing the different 
ways the PRINT statement can be used: 

10 PRINT “NUMBERS 
PROGRAM 2” 
20 LET M=0:LETN=0 
30LETM=M+1 
20 EEN = ae 
50 IF M> 10 THEN 80 
60 PRINT “MIS ’;M,‘NIS’;N, “M+ N 

IS’;M+N 

1.4 iS) 
ALLOW TEA POUR TEA 
TO BREW INTO CUPS {| 

13 ExS 
REPLACEIKET TEE 
AND SWITCH ON 

SERIES AVA 

FLOWCHART OR MODULE 
START STARTING POINT 

FLOWCHART OR MODULE 
STOR END POINT 

GENERAL PROCESSING, 
DO ACTION ASSIGNMENTS etc. 

GENERAL INPUT/OUTPUT: 
PRINT, INPUT etc. 

USE OF SUBROUTINE (GOSUB) 1990 

VEST GbE REN) 

X= 

EROS 
LOOP a 

| Fig 3. Some typical flowcharting symbols. 

70 GOTO30 
80 END 
RUN | 

Using LET to assign values to variables is 
very restricting, since we have to code in 
the value required and change the program 
ifwe want the variable to start witha 
different value — a tedious exercise. There 
is avery simple way, however, in which we 
can give the variables the values we want 
and change the values each time we run 
the program. The INPUT command allows 
you to input data interactively. INPUT A 
requests a number to be entered, and 
INPUT A,B,C requests three numbers. If 
only two are entered your computer will 
print ?? requesting more data. 

Play It Again 

Often it is necessary to repeat a group of 
instructions several times. This is done by 
using FOR and NEXT statements: 
50FORX=LTOM 
60 NEXT X 

The effect here is to repeat the execution of 
the statements between 50 and 60 
(inclusive), incrementing the value of X 
(from L to M) by one each time. This group 
of statements is called a /oop. 

Where we wantto allocate memory toa 
set of items of data, adimension statement, 
DIM, is used. Items may then be referred by 

using anumbered index. For example, B(3) 
refers to the third number in the array B and 
X(K,J) refers to the element in row K and 

column J of the array X. An array can be 
thought of as lots of boxes (as many asin 
the DIM statement) arranged as a row, 
column or grid. for instance: 

30 DIM W (17), X(2,3) 
declares two arrays, where W is asingle 

row of length 17 and Xis a2 by 3 grid. If 
no DIM statement is used, W will be 
assumed to have a length of 10 and X will 

be 10 by 10. Remember that space is 
reserved for DIM statements, so don’t be 
over-generous with sizes. 

23 
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Try the following piece of code: 
110 PRINT “LOOP AND MATRIX 

PROGRAM 1”’ 
120 DIM A(3,4): REM 
ALLOCATE SPACE IN3 x 4ARRAY 
130 FORK=1TO3 
140FORJ=1TO4 
150 INPUT A(K,J) 
160 NEXT J 
170 NEXT K 
180 FORK=1TO3 
190 FORJ=1TO4 
200 PRINT A(K,J) 
210NEXT J 
220 NEXT K. 
230 END 
RUN 

Note the REM statement in line 120 — 
anything which follows the keyword REM is 
ignored (it’s short for REMark). 

LOOP 
UNTIL 

KEE ESIS 
PUES 

IEE 
KE RGeE 

symbol to symbol, but Fig 5shows some 
common examples. 

Certain flowchart templates contain 
several other types of symbols. These 
generally represent specialised forms of 
action and are not necessary to the 
average home computer user. 

A Source Of Knowledge 

To conclude part two we’ve put together a 
program which converts integers into 
binary code. If the number is out of range or 
not an integer, then an error message will 
be generated. The binary code is displayed 
as eight bits, where the left-most digit has 
the greatest binary weighting (2 to the 
power of 7, most significant bit, MSB) and 
the right-most digit, the smallest binary 
weighting (2 to the power of O, least 
significant bit, LSB). Fig 6. Simplified ‘tea making’ flowchart. Charting The Flow 

shows how the pas 

A flowchart is like aroad map —there’s one | chartis continued to i ty ue fonveris IApluitted int= 
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YES —. — “4 rar B=1 To E 
ia Sak Le | De aa ee ied EO 

2Be NES nb 
er eCrRitt “Gecimal value ="G3 

Be SG PRINT "Binary value = "£04 
ees PE 

eh leat 340 Peitit "Aeain Be or no’ 
Cole Rpge ie | ag Bie lane Se: 

oe sou Vigae e Es 8 
meh Ro AS Se SP epeiig eee 
S40 CLEAR 
2358 erRLHT "brome: ado it again’ 
Bee GOT see 
Sigg gle Osten 
Sao RL ras ope se of range" 
25 intl: See 
4k CLEAR 

| Sith PRINT As’ mas decimal rart" 
DO DO d2e@ OTTO sBo 

ef 430 CLEAR 
$40 PRET “End ef run” 
eras oo PF Fig 5. Examples of flow conventions. 
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The new Electron trom Acorn. 
ild at schoolwhy 3 

its worth £199. “ 
Most British children have one thing in common 

Ask any ch 

with the new Electron microcomputer: they speak 
the same language. 

You see, the Electron is the first 
microremotely in this price range to 
use BBC Basic, the computer 
language thatis rapidly becoming 
the standard in British schools. 

| But that’s not all. Most 
children will feel at home with 
the Electron as soon as they lay 
hands on it. 

This is because it has 
developed out of the Micro that 
has been chosen by over 80% of 
schools participating in the 
Government’ current Micros In 

Schools project. It has a similar 
keyboard and has most of the 
functions of this much acclaimed 
(but naturally, more expensive) machine. 

So now children will be able to continue their 
computer studies at home. They'll be able to use the 

| same educational programs they use at school. And, 
if asked nicely, they'll be able to help willing adults 
take their first steps into computing. 

All this for only £199. 

A micro technology break-through. 
And now a few 

reasons for adults why 
WE CO 

= 

eo Gey Gh oe ER ee ee eS 

NOW YOUVE MASTERED MONSTERS, 
ULD MOVE ON TO MONEY 

Leas ae 
Be iets 

the Electron is such an exceptional machine 
at the price. 

The Electron is neat and compact. Yet it ¥ 
is fast and powerful. (Full details, 

for the technically minded, 
are in the box opposite.) 

It produces high 
quality sound using its 
own internal speaker. 

And it offers a range 
of facilities many larger 
more expensive machines 

just cannot match. - 
For example the Electron’s 

colour graphics have the highest 
resolution of any home computer. 

~Fhis is because the chip that 
controls the graphics, specially 
designed by Acorn, is one of the 

most advanced of its kind. Asa result, 
the Electron delivers twice as many characters across 
the screen as its closest competitor. 

Built to last and to grow. 
The Electron has been designed and built to be 

a permanent part of the family, year in year out. 
Particular care has been paid to the keyboard. 

It is electric typewriter style:robustly constructed 
with a good, solid ‘feel? It has a:space bar, and single 

entry keys for key commands. "> 
In other words it’s comfortable and 

easy to use, avoiding the need for the 
manual gymnastics sometimes associated with 
calculator style keyboards. 

And it will grow with you via expansion 
modules, that Acorn are developing, to take peri- 
pheral additions suchas printers and disc drives. 
So as your knowledge, interest and ambitions 
develop, the Electron can develop with you. 

Additionally, to give you all the support 
youll need to generate your own applications 
soltware, we've established a phone-in service 
attended by specialists to give advice, encourage- 
ment and practical help. 

io Siac OT 

A gentle teacher. 

The Electron plugs straight into virtually 

any I'V set and cassette player so you will be 



ready to go as soon as you get it home. Money Management” through “Starship Command” 
It comes not only with a comprehensive user to “Creative Graphics” (which, incidentally, includes 

euide, which describes the machine and its functions, some spectacular three-dimensional rotating shapes). 
but also with a book that takes you step by step Naturally, with its strong educational links, 

_ through the basic principles educational software will be extremely 
p of programming. EXPERTS LIKE “WHAT MICRO?’ | 
q AND ME RATE THE ELECTRON 

A free taste HIGHER THAN ANY OF THE 
of its versatility. COMPETITION. 

You will also receive N 
Sf m an “Introductory” cassette which 
er ae will put the Electron through 
a : = its paces showing you a 

» little of what it can do 
r with its 64k of memory 

(32k ROM, 32k RAM). 
The cassette will 
p give you a taste of 

. Fioned earlier; of its ability 
. to play and notate music, and 

__— show you how it might help in ‘ 

-_” foie accounting. It will challenge you | 

toa wees games and will, if you ask it, do your whole important for the Electron and even now O and 

family’s biorhythms 1 in a matter of seconds. A Level revision papers are being processed for 

You will in short, through the 15 separate Electron users. 

programs it contains, get a glimpse of the Electron’s 
potential. But only a glimpse, for that potential 1 is as 
limitless as your own interest and imagination. 

How to get your Electron. 

The Acorn Electron can be found at local 

Acorn dealers and major high street stores. However, 

A widening range of software. if you would like to order one with your credit card, 

‘To help you realise some of that potential, or if you would like the address of your nearest 

Electron software already ranges from “Personal wie Hit a aisha 01-200 0200. 

ERED E EY exiezert reakt 

Hardware. Software. 

2MHz 6502. BBC BASIC. 

32K ROM 32K RAM (64K total). Extensions include interger, floating point and string variables, multi dimen- 

High resolution graphics 640 x 256 max. sional arrays. IF... THEN.. . ELSE, REPEAT.. . UNTIL, procedures with 

Seven display modes. local variables. 

8 colours and 8 flashing colours. Operating system allows plot, draw and fill commands. 

1200 baud CUTS tape interface with motor control. Event timing. 

Expansion bus for add-on interface modules. Built-in assembler. 

Internal loudspeaker. 6502 assembly language can be mixed with BASIC. 

‘The Acorn * Electron. 
RGB output for colour monitor. 

56 key full travel QWERTY keyboard with spacebar. 
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Feature 444q 

mM 
juivalent of the infamous 

Singles’ barswhere _ 
1g adults go for fun! 
iserve is amazinglly 

when one comparesitto _ 
roe about £295) 
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0308 44262. | 

0948 875378 | 
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SUMMER MADNESS SALE FROM SCI(UK) 
We challenge you to find a better deal 

ope 

nee PSON PRICE SPECIALS 
EPSON RX80 (DOT MATRIX) gee ee £228.85 

EPSON RXS0FT (DOT MATRIX) . £28500. £229 + VAT = 2263.35 
EPSON FX80 (DOT MATRIX) ....... Siieeeke cc ccccc ccc ESO. L324 + VAT = £372.60 
EPSON MX100 (DOT MATRIX) eer £425-00. £2355 + VAT = 2408.25 
EPSON RX100 (DOT MATRIX) ......ccccccscccccccccee fASO00, £385 + VAT = 2442.75 
EPSON FX100 (DOT MATRIX) ....cccccccccccccccccess SOOO. 2499 + VAT = 2573.85 

DAISYWHEELS ..... at an incredible new LOW PRICE! 

JUKI 6100 scccccccsccsee fust LIL2OD + VAT = 2372835 
20 CPS : BiDirectional & Logic Seeking THE DAISYWHEEL THAT 
10, 12, 15 & Proportional Spacing | HAS NO COMPETITION 

Wordstar Compatible 

2K Buffer : 13 Inch Platen OPTIONAL KS 232 
Underline : Backspace + Lots more 

Centronics Interface Standard ee AND SHEET F FEEDER 

i WE WILL MATCH ANY GENUINE PRICE ADVERTISED : 
SCI(UK) IS NEVER BEATEN ON PRICE 

MANY MORE PRINTERS AVAILABLE - 1000's OF SCI(UK) BARGAINS 

# SEND NOW FOR THE FAMOUS SCI(UK) CATALOGUE 

Oy for cheapest prices telephone 0730 63741 or 0730 61745. 

MORE SCI(UK) BARGAINS 
e£179 + VAT = 2205.85 FIDELITY 14” 
Friction and tractor feed as standard 7 
80 c.p.s COLOUR MONITOR 
Bi-directional logic seeking. 
13 x 9 dot matrix giving true Patera: & COMPOSITE VIDEO 
Sub and superscripts. 
Italic printing and auto underlining. 
Condensed, emphasised, expanded and 
double strike printing (can be mixed in a £189 + VAT = £217.35 
line). 
Parallel interface fitted as Standard. 

| New from the world famous CANON Eempeny | 

. CANON 1080A NLQ DM best value ever at . 

We have letdrhices for all Asi of 
computers, including CBM 64, VIC 20, 

. APPLE. TRS socal IBM. BBC, eee RUE Ql, etc, 

24 HOUR SECURICOR DELIVERY &9.50 plus VAT © BANKERS ORDERS, BUILDING SOCIETY CHEQUES, POSTAL ORDERS - SAME DAY 

ALL ORDERS COVERED BY THE MAIL ORDER PROTECTION SCHEME © NATIONWIDE MAINTENANCE CONRACTS ARRANGED 

EDUCATIONAL DISCOUNTS VERY WELCOME 

RANGEKEY Cc Tradi ing as SCI (UK) 

DEALER ENQUIRIES SCI (UK) FREEPOST (No Sanip needed) ' 0730 68521 oo veg tig 

. “wrITe Can DETAILS Cae ELe HANTS GU32 2BR Auer COST 

30 

Personal callers welcomed. 12 High Street, Petersfield, Hants. GU32 2JG TELEX 86626 MYNEWS G : 
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ORIC ON 
The long-awaited Oric Microdisc drive comes under Trevor Barry’s scrutiny. 

WwW 
At long last Oric have released their second 
computer peripheral — the Microdisc 
system. The drive offers a storage capacity 
of 160K per side, which seems quite small 
when compared to the rival Byte Drive’s 
220K per side, and uses three inch disks. 

The system arrives in two boxes. The 
first, about the same size as an Atmos box, 
contains the disk drive together with a 
system disk, manual and plastic stand to 
rest the drive at an angle onadesk. The 
second box contains a chunky power 
supply, which will power two disk drives as 
well as the computer they are connected to. 
There is also a mysterious fourth socket 
next to the disk leads that could be intended 
for the Oric modem (though we're not going 
to guarantee it). 

The drive itself is surprisingly long for a3” 
system. In fact, taking it apart reveals that 
the drive assembly only takes up the first 
two thirds of the casing. The remaining third 
is empty apart from various cables 
connecting the components and sockets, 
on the back of the unit, to the controller PCB 

on top of the drive mechanism. 

Putting The Boot In 
The same gremlins that had a field day on 
the Oric-1 manual seem to have been at 
work on the disk manual. It has quite a few 
errors, some of which are corrected on an 
errata sheet. Apart from these errors the 
manual is quite straightforward and 
describes all of the DOS commands 
adequately. 7 
When everything is connected and 

switched on amessage requesting the 
insertion of asystem disk appears on the 
screen. Once this disk is inserted the usual 
power up message appears with an extra 
‘Oric DOS’ line above it. If there is a file 
called ‘BOOTUP.COM on the disk itis 
loaded and executed. The file supplied on 
the system disk simply prints two 
messages explaining how to get help and 
how to run the demo program. 
When we tried the system with an Oric-1 

we found that we had to hit the reset button 
several times before the system would boot 
properly. This is almost certainly a problem 
with the Oric-1, as another sheet included 
with the manual explains that some of these 
computers will need to be modified before 
they will work with the system. 

Most of the usual DOS commands are 
implemented but there was one worrying 
omission. A newly formatted disk presents 
you with 638 sectors (1 sector = 256 bytes) 
of free space. As you use the disk this 
space naturally becomes fragmented so 
that you may have 200 free sectors spread 
over adisk in chunks of 20 sectors or less. 
When you try to save a 21 sector file on 

this disk the system reports that there is not 

WHICH MICRO? AUGUST 1984 

enough free space. This problem occurs on 
all disk systems and is usually solved by 
having a utility that will compact all of the 
free space into one big lump. Unfortunately 
Oric seems to have missed the boat on 
solving this problem. Copying all of the files 
to anew disk will get around the problem, 
but this takes quite a while on a single disk 
system andis hardly a satisfactory solution. 
Anybody wanting to copy their cassette 

software onto disk will be disappointed as 
the noise in the disk cable drowns out any 
signal coming into the cassette port. 
Plugging the disk in after the cassette 

software has been loaded will not work — 
either as it must be reset to get the DOS 
running. 

Very little space is taken from the Atmos 
RAM by the disk system, as the drive has its 
own DOS ROM that is accessed by bank 
switching. To do this the ‘!’ routine is used 
and all DOS commands must be prefixed 
by this character. When the Atmos finds a 
line starting with ‘!’ it runs a routine located 
at #4CO which does the bank switching 
and invokes the DOS. The contents of this 
will remain a mystery until someone prints 
the inevitable disassembly (Oric give very 
little away in the manual). 

From a programmer's point of view the 
disk system appears surprisingly limited. 
There are 6 file handling commands, 
OPEN, CLOSE, GET, PUT, STORE and 
RECALL. STORE and RECALL are the 

REVIEW < @« 

OK 
wy 

same as the cassette system commands. 
The remaining operations only allow 
sequential access to disk files, whichis a 
shame as it turns the disk into little more 
than avery fast tape drive. 

Errata Addenda 
Normally a disk error results ina message 
being printed on the screen. However, 
setting location 1277 (#4FD) to 1 will cause 
the DOS to store the error number in 
location 1279. This allows application 
programs to do their own error trapping and 
end-of-file processing. Files are allocated 

in whole sectors so that if you write 257 
bytes to a file you will use up two sectors. 
This seems quite reasonable until you try to 
read back the files. Upon reaching the 
257th byte a program will not stop. It will 
simply carry on reading invalid data, until 
the end of the sector is reached when an 
end-of-file condition will occur. This is quite 
annoying but can be programmed around. 
It seems quite trivial when you find that PUT 
will only write strings or single byte positive 
integers (ie, 0-255) onto a disk. The only 
way to get reals, negative numbers or large 
integers onto a disk is to put them into an 
array and use STORE. And whilst we found 
no bugs in the disk system, it really needs 
some extra software. A space compacting 
utility and some random access routines 
would bring it up to the standards of other 
systems. 

31 



a ne oe to give away in the 

Mr Mephisto Mystery 
Ae 

Mia? corres BeBe! 

bik 7 Sapa eT ha 
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LEVEL 6— 

Send your answers on a postcard to: 
Mr Mephisto Mystery, Which Micro & Software Review, Scriptor Court, 

155 Farringdon Road, London EC1R 3AD 
No EMAP employee or their relatives may enter this competition. Winners will be notified by post. 

The Editor’s decision is final and no correspondence will be entered into concerning the results, which 

will be published in a subsequent edition of Which Micro. 

ry ror thse Mats sie. 
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Competition time once — 
again, and this month 
we are giving away 
£1000 worth of software © 
from Eurobyte. — 

Our games 
reviewers, whose souls 
are already far beyond 
redemption, tell us that 
unholy consolation can — 
be found in playing Mr 
-Mephisto, adevilish 
new arcade game from 
Eurobyte, containing 
more than ahint of the 
traditional adventure 
themes. 

Your task is to explore 
Mr Mephisto’s house, 
avoiding the unwelcome . 
attentions of pitchfork- 
wielding demons and 
ghastly ghouls, to 
collect the valuable 
items hidden in various 
rooms. 

_ Ifyou are good 
enough you play six © 
screens in increasing 
order of difficulty — 
these screens are 
illustrated below. Three 
of them we have. 

labelled with the number 
of the level they display. 
All you have to dois 
identify the other three. 
The 150 winners, who 

will each receive a copy 
of Mr Mephisto (please — 
specify whether BBC 
‘B’, Spectrum, Electron 
or CBM 64), will be the. 
~senders of the first 150 
correct entries to be © 
pulled out of the (extra 
large!) hat after our 
closing date of 15th 
August 1984. 



Sts, 

TO'CLARITY 
OF MIND 

Consider the potential of amach- 
ine witha thousand times the 
capacity of any computer cur- 
rently available. Consider the 
potential of an organiccomputer 
that isself programming, self 
generating and limitless inits 
scope. What you are nowcon- 
sidering is the human brain, the 
single most powerful computing 
machine onthe earth. Howthen 
dowe utilize the enormous capa- 

- bilities of thison a machine? This 

was the problem that faced L. 
Ron Hubbard and“ Dianetics: 
The Modern Science of Mental 
Health” is the detailed research 
to provide the answer. 

It starts like this: “A science 
of the mind is a goal which has 
engrossed thousands of 
generations of Man. Armies, 
dynasties and whole civilisations 
have perished for the lack of it . 
. .and down in the arsenal is an 
atom bomb, its hopeful nose 
full-armed in ignorance of it”. 

An all-embracing statement 
of great propensity. 

It then goes into 400 pages 
explaining how the mind works 
with its variety of compartments, 
memory banks and linkage of 
the senses and sets out a system 
towards bringing the mind to a 
condition of ‘clear’, a Dianetics 
term meaning a mind devoid of 
aberrations and which can 
perceive and compute rapidly. 

Over several weeks I 
interviewed a considerable 
number of people asking what 
the book had done for them. 

Mike Phillips is now 39 and he 
started his working life learning 
stage management from the 
bottom up. From provincial 
theatre he went to West End 
shows. The move came at atime 
when stage management was in 
a period of transition — lighting 
and sound arrangements had 
become very sophisticated. 

“I needed to know a lot more 
about sound engineering”, he 
said. “I had a mind necessarily 
filled with a dozen things but I 
knew I| had to grapple with new 

forms of electronics”. 
An acquaintance introduced 

him to the book on Dianetics 
which, he claims, had a salutory 
effect. “I followed the reasoning 
in the book and even took a 
short course. It is clarity of mind 
that emerges”, he said, “It gave 
me the extra faculty to study 
highly technical books”. 
Ultimately he was appointed to 
a post of chief sound engineer 
with a major group in London 
and eventually brought highly 
technical innovations into the 
entertainment world. 

Another type of engineer who 
took up the philosophy of 
Dianetics is George Turney. 
This man, qualified in structural 
engineering, has a great deal to 
do with oil rigs in different parts 
of the world. 

He had a long period in 
California where the pace of 
work also carried the rewards of 
a sunshine life. 

“TI had a high social life as 
well”, he says, “but there came a 

time when life was an endless 
round of work and weekending 
at one place or another and | 
realised there were more things 
to do than this convivial 
merry-go-round. 

“Dianetics: The Modern 
Science of Mental Health, was 
one of the subjects I read up and 
I began to plan a future with 
greater clarity. In time I came 
back to England and started 
handling my own affairs and 
business”. 

The third man in this category 
was Dale Bulbrook who runs 
computer operations for an 
organisation in Sussex. He has 
had a lot of experience at home 
and abroad. He worked some 
years with ICL machines and 
spent time in Australia working 
as a programmer and systems 
analyser. 

Back in England, he came 
across the Dianetics book by 
chance. “I picked up the book at 
random”, he said, “and found 
myself agreeing with points on 
logic and computerisation. The 

philosophy on how the mind - 
works proved fascinating and 
beneficial to programming”. 

The Analytical 
Mind 

Now, turning to the book, 

Hubbard states this in a chapter 
on The Analytical Mind and the 
Standard Memory Banks: “The 
human mind can be considered 
to have three major divisions. 
First, there is the analytical 
mind, second, there is the 

reactive mind, and third, there is 

the somatic mind. 
“Consider the analytical mind 

as a computing machine. This 1s 
analogy, because the analytical 
mind, while it behaves like a 

computing machine, is yet more 
fantastically capable than any 
computing machine ever 
constructed and infinitely more 
elaborate’... 

He goes on, “What would you 

want in a computing machine? 
The action of the analytical 
mind — or organiser — is 
everything anyone could want 
for the best computer available. 
It can and does all the tricks of a 
computer. Over and above that 
it directs all the building of 
computers. And it is as 
thoroughly right as any 
computer ever was. 

It does not take a great deal of 
intelligence to see what 
Hubbard is driving at. The mind 
with all its memory banks starts 
as a pure piece of machinery. 
And, of course, he points out, 

much can happen tn the 
sequences of life that introduces 
clutter. 

He postulates the theory that 
the memory begins from day 
one and goes on storing every 
experience from then on. The 
object of Dianetics therapy, he 
propounds, ts to bring about a 
release or a clear. 

The reference to therapy is 
the system in the book which can 
be self-tested in taking 
hinderences (clutter) from the 
memory or subconcious. Also 
Hubbard has adopted a series of 
expressions singular to the 
subject, hence: 

A release is an individual 
whose major upsets and anxiety 
have been dealt with by 
Dianetics therapy. A clear is a 
person who, as a result of 
therapy, has neither active or 
potential aberration. To clear, 
he says, is to handle all the 
physical pain and painful 
emotion of the life of the 
individual with the result that 
the person is in full control of his 

ADVERTISEMENT | 
own life. 

The second group of people of 
interviewed were in the highly 
creative field. 

Nicky Hopkins and Graham 
Todd are names that may mean 
little to the average man in the 
street. But both, in their own 
way, are brilliant musicians. 
Hopkins was the pianist with the 
Beatles in recording sessions 
and later with the Rolling 
Stones. Now in his thirties he 
lives in a house in Hollywood 
and composes film music. 

Todd is also a pianist and 
worked with Cliff Richards for 
six years and with other stars 
before that. He has composed 
theme tunes for TV series and 
his name is on more than 12 
million records. Both these men 
portrayed the kind of life that 
comes with international travel, 
mass audiences and high- 
pressured talent. 

“There comes a time when the 
mind loses awareness of time 
and place and it is then you want 
to find a basic value to make you 
realise where you are and where 
you age going in the world”, said 
Hopkins. “In due course I came 
across Dianetics in America and 
figured that Hubbard was on the 
right lines. Since those days I 
followed the subject through 
and found the concentration and 
mental energy to compose music 
which has gone down well in 
America”. 
Todd also extolled the result 

of studying the book. Ina 
staccato burst he said. ‘‘Gives 

you awareness, improves 
communications, clarifies my 

aims. You ought to try it...” 
The experience of these 

people may be summed up in the 
words of Hubbard: “Dianetics 
will bring the optimum analytical 
ability for the individual and, 
with that, all recall. The 
experience of his entire life is 
available to the clear and he has 
all the inherent ability and 
imagination free to use it. His 
physical vitality and health are 
markedly improved. . . his 
ethical and moral standards are 
high, his ability to seek and 
experience pleasure is great”. 

As a book the issue has 
brought on one thing clear to 
me. Ihave met some very 
interesting and exceptional 
people. As an independent 
observer I can say they are worth 
a book in themselves—G.S. 

The publication is available 
from the Dianetics Information 
Centre, Saint Hill, East 

Grinstead, Sussex. price £3.95 
including postage and package. 



OUR STOCKS 
ARE FALLING! 

Back issues of Which Micro? & Software 
Review are in short supply but there are still 

some copies left of most issues: — 

December 1982 
Reviews: The Lynx, the Colour 
Genie and the Microwriter with the 
Newbrain from Grundy, plus 
Epson’s MX80 printer. Features: 
Adventure games, telesoftware and 
a special 20 page Home Computer 
Buying supplement. 

February 1983 
Reviews: Oric | comparison with 
Spectrum, IBM Personal Computer, 
Fortune 32:16. Features: Prestel 
Under Attack, CP/M explained, 16 
bits and Phil Manchester on User 
Friendly. 

March 1983 
Reviews: Commodore 64, Apple 
lle, Lisa, the Zita and Epson's 
HX20. Features: How to sell games 
software, Printing on the cheap, 
Touch’n Go — learn to type with 
Caxton. 

May 1983 
Reviews: Oric comparison with Vic 
20, ZX81 Add-ons, BBC business, 
IBM PC compatibles. Features: 
Micro Home, Computer Bluff, 
Playing chess on your home 
computer. FREE 1983 Home 
Software Directory. 

June 1983 
Reviews: Multitech MPFII, Texas 
CC40, Sage, home micro round-up 
including Atari 400, 800, BBC 
micro, Commodore 64, 
Commodore Vic 20, Lynx, Oric, 
Texas T199/4A, Spectrum and 
ZX81. Features: The Musician and 
the Micro, Robots, Micronet, Forth 

| and of course a full Software 
Review. 

July 1983 
Reviews: Olivetti M20, Sord M5, 
Joysticks and the 16-bit Globe. 

Features: NCC Report, Apple II 
lookalikes, computerising your 
business, playing the game, more 
memory and Software Review. 

August 1983 
Reviews: Mattel’s Aquarius, Comx 
35, Tandy TRS-80 Model 100 and 
Osborne’s Executive. Features: 
Software bootlegging, Software 
versus hardware, Acorn Angle, 
Dragon Tales, Commodore and 
Atari columns as well as the 
usual full section of program 
listings. 

January 1984 
Reviews: Memotech in reality, with 
comparison to BBC, Acorn Angle, 
make a cheap printer with a 
Brother EP22. Features: Dragon 
64, viable software writing, copying 
‘protected’ programs, Death of the 
cassette, plus lots more. 

February 1984 
Reviews: Spectrum additions, Atari 
disk drive plus, IBM PC junior. 
Features: writing games well, ZX84 
information, Oric in print, 
education's soft touch, and a race 
with the BBC Micro. 

March 1984 
Reviews: Sinclair QL, Spectravideo 
Compumate, budget printers. 
Features: micros in education, 
computer clubs, Spectrum languages, 
and Atari's programming ace Justin 
Whittaker on converting software 
from one computer to another. 

April 1984 
Reviews: Brother EP44, Atmos, 
NEC PC8021A. Features: war and 
strategy games, peripherals, using the 
Spectrum sketchpad, how to make 
music with your micro. 

Please send me Which Micro? & Software Review 

[ ]December 1982 
[_] February 1983 
[_]March 1983 
[_]May 1983 

[_]June 1983 
[_]July 1983 
[_] August 1983 
[_]January 1984 

[_] February 1984 
[_]March 1984 
[_] April 1984 

A single copy is £1.00, any four for £3.50. 

| enclose a cheque or postal order to: Which Micro & 
Software Review Ltd. 

Send coupon with your completed cheque or postal order to: 
EMAP National Publications 
(WMSR Back Numbers) 

Bretton Court, Bretton, Peterborough PE3 8DZ 
Telephone Enquiries 0733 264666 
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SORRY BUT 
WE ARE 
SOLD OUT 

There's nothing more frustrating than going 
down to your newsagent, only to discover that 
your copy of Which Micro? and Software Review 
has been bought by your worst enemy and there 
are no more left! 

The solution is, of course, to take out a 
subscription. And we will pay the postage 
for your own copy of Which Micro? to be sent 
hot off the presses direct to your home. 

So make sure you stay completely up-to-the- 
minute with the latest benchtests and software 
reviews and news in the personal micro world. 
Which Micro? always stays one step ahead, giving 
you the complete picture of everything we test 
and review. | 

If we think something is excellent, good value 
or average we say so, but if it comes out as 
unusable, badly made or downright worthless we 
say so. This policy keeps our legal department 
very busy but has also given us a reputation for 
independence and excellence which we are 
determined to maintain. 

Saesrprec Order Form 

Please send me Which Micro? & Sofware Review each month for 
the next |2 months. 

| enclose cheque/PO to the value of: 

LJ£10 (UK) LJ £22 (Air Mail Europe) 

LI£15 (Overseas Surface Mail) | Other air mail rates available 
on request. 

Cheques should be made payable to Which Micro? & Software 
Review. We accept payment by cheque, postal order, 
international money order, sterling draft, Access or Visa. 

Ee a ed sel, ae 

QEGE Ati Oia Te cos ecas hetyd acd enc a Pa node geet 

Do you own a computer? L]Yes LINo 

VER StALCLYDE 05 ont batons teen teeny hs One an te dari8 he 

Please post in a sealed envelope to: 
Which Micro? & Software Review 

Subscription Department 
Competition House, Farndon Road 

Market Harborough Leics. 
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Adam Weston broadens his horizons to include the QL’s SuperBASIC 

Itis a distinct possibility that 
BASIC has grown up. A 
couple of years ago the only 
looping structures available 
to the BASIC programmer 
involved the use of FOR. . 
.NEXT loops or multifarious 

» IF... THEN GOTO 
constructs. Not any more. The advent of the 
BBC Micro has brought about a revolution 
inhome-micro BASIC interp-reters, so that 
we are now left in the position where the 
variety of repeating and controlling 
structures rivals that offered by the more 
famous block-structured languages along 
the lines of C and Pascal. Perhaps the most 
advanced example of this is the so-called 
SuperBASIC found on the Sinclair QL, 
which luckily lives up to its name (not so 
lucky for the person who wants toruna 
SuperBASIC program on a different 
computer!) Fortunately there is one very 
simple technique that will allow any 
problem like this to be overcome. Any 
looping structure can be coded down to 
forms using FOR...NEXT andIF...THEN © 
GOTO — on all machines. 

WHICH MICRO? AUGUST 1984 

in another round-up of BASIC codes and conventions. 

| 
ae 

The key is to first bring the problem down 
to such a level where any machine can 
cope with it— cater for the lowest common 
donominator. Only then is it safe and simple 
to rewrite the program sections to take 
account of any useful functions the new 
machine may have to offer. ABBC BASIC 
REPEAT. ..UNTILloop can always be 
recoded. For instance, the segment: 

10A=0 
20 REPEAT 
30B =16*A+2*X 
40A=A+1 
50 UNTILA = 100 ORB = 352 

can be re-written as: 
10OLETA=0 
20LETB=16*A+2*X 
S0LETA=A+1 
40IF A< > 100 THEN GOTO 20 
50 IF B < > 352 THEN GOTO 20 

so that you can take advantage of your 
BASIC’s facilities. On the QL you would 
type: 

10 A% = 0:REPeat a loop 
20B = 16*A% + 2*X:IF B = 352 

THEN EXIT aloop 
30A% =A% + 1:IFA% = 100 THEN 

EXIT aloop 
40 END REPeata loop 

And even this could be recoded into 
something less readable, but more 
efficient, if you wanted. 

In allcases converting a standard 
REPEAT...UNTIL loop Acorn-style is 
easy. QL SuperBASIC conversions can 
pose a far greater problem though, as the 
language is far less line-number 
dependent. In fact the best way of 
regarding SuperBASIC loops is to pretend 
that you’re programming in BCPL (or C), 
with each ‘REPeat identifier’ loop being 
treated as endless. The NEXT statement 
then becomes LOOP and likewise EXIT 
becomes BREAK. This is true in the case of . 
FOR. ..END FOR loops in most cases too. 
SuperBASIC, however, does have 

qualities that make it very hard to reproduce 
on other BASIC-running machines. In 
particular, a FOR /ist can exist, like: 

10 FOR counter = 1,5,3,92,0TO7 
with added difficulties from ‘FOR loop 

{ epilogues’ caused by the use of the 
ultra-structured NEXT and END FOR 
keywords. Line 10 repeats the FOR loop as 
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many times as there are items in the list, 
Starting with 1, going through 5, 3 etc, until it 
gets to the 0 TO7 part. Then it acts like a 
normal FOR NEXT loop. Re-writing this 
sort of thing is not so easy. For computers 
with READ and DATA statements, 
something like this would probably SUnIGS 
(though it’s abit messy). 

10 READc:d = 0 
20IFc=OTHENdR1:FORc=OTO 

vi 
.. body ofloop... 

100 IF d= 1 THENNEXTc 
1101IFd+0OTHEN GOTO 10 

.. restof program... 
1000 DATA 1,5,3,92,0 

There is obviously never acase whena 
| particular programming construct cannot 
be programmed in a different way, but there 

| is every possibility that the solution finally 
reached will bear no structural 
resemblance to the original. This, 
unfortunately, is BASIC. | | 

First, bring the 
problem down to such 

a level where any 
machine can cope 

with it. 

Now we come to GOSUBs, and their 
more modern alternatives — user-defined 
procedures and functions. GOSUB has 
nearly always been provided in BASIC 
dialects, but PROCedures are relatively 
new. The problem is not helped by the 
various ways that parameters can be 
passed to procedures and functions, and 
the fact that the newer BASIC’s allow 
functions to spread across more than one 
line and thus become recursive. In other 
words, functions can call themselves. 
SuperBASIC even allows defined 
procedures to be incorporated into the 
language as new keywords. 

Using GOSUB will invoke a subroutine, 
which is rather like a program within a 
program, except that variable names 
declared or assigned-to in the program will 
also be available within the subroutine, and 
vice versa. Such a situation can be made 
manifestly notthe case in defined 
procedures and functions. 

Jo understand how to convert 
procedures to a dialect that does not 
support them, you first need to understand 
the difference between functions and 
procedures — a fundamental precept. A 
function is asegment (of a computer 
program in this case) that returns a result to 
the caller, while a procedure is asegment 

that has an effect upon something, but 
never actually returns an answer. For 
instance, you would use a procedure to 

draw a mountain on the screen (it returns 
no result to the program itself) and you 
would use a function to convert a hex string 
into a decimal number (which is the result). 

However, the only computers with 
procedure power worth speaking about are 
the BBC Micro/Electron, the Amstrad and 
the QL. Both functions and procedures 
have the ability to start with specific 
arguments handed to them by the calling 
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program. These are called the parameters. 
In BBC BASIC the parameters are always 
shown in brackets, but in SuperBASIC they 
are not (if they are, then the value rather 
than the variable itself is passed — very 
advanced stuff!). ABBC BASIC procedure 
couldbe: — 

1000 DEFPROC test(a,b,!$) 
1010 LOCAL a%,x$ 
1020 PRINT TAB(a,b);I$ 
1030 a% = ASC(MID§(I$,b,1)) 
1040 x$ = ‘‘Here...”’ + CHR$(a% + 

32) i 
1050 PRINT x$ 
1060 END PROC 

This procedure would be called with a 
statement like PROCtest(10,4, ‘This is the 
test string’). The parameters then become 
10, 4 and “this is the test string”’ 
respectively, so whenever one of a,b or I$is 
referenced within the procedure they will be 
substituted with their actual values. Notice — 
also that two variables have been declared 
as LOCAL to the procedure. This means | 
even if they exist elsewhere within the 
program, the values used will only be those 
assigned within the body of the procedure 
and the values (if any) OuIsIGe will not 
change. 
When sucha Sroced tye is converted into 

a subroutine, things are different. Any 
variables declared or assigned-to will also 
exist within the main program; soifa 
variable name already exists, its value 
would be changed by calling the 
subroutine. This must be watched for and 
taken into account as it can be the greatest 
cause oftroubleinsubroutines. The | 
previous example could be coded as a 
subroutine in the following way: 

9000 REM variables a, b and I$ must 
be set up before calling 

9010 PRINT TAB(a,b);I$ 
9020 a% = ASC(MID§(I$,b,1)) 
9030 x$ = “‘Here...’’ + CHR$(a% + 

32) 
9040 PRINT x$ 
9050 RETURN:REM if a% or x$ 

existed before, they will now 
have different values. 

Itlooks very similar, but is far wider ranging 
in its side effects — most of them 
unintentional! 
QL procedures can likewise be recoded, 

but care must be taken to ensure that 
passed parameters are dealt with correctly, 
as a parameter of par1 is quite different toa 
parameter of (par1). You can also declare 
variables as being LOCal to SuperBASIC 
procedures. | 

SuperBASIC has 
qualities that make it 

very hard to 
reproduce on other 

machines. 

Functions have their own set of 
problems. A Spectrum function could only 
spread across one single statement line 
and only return a simple result. Both BBC 
BASIC and SuperBASIC functions are 
much more developed and can spread 
across any number of lines, be defined in 

terms of themselves, invoke all sorts of 
other routines and generally make life a lot 
easier for the programmer. If your machine 
supports only one-line functions or doesn’t 
support them at all, the only way to achieve 

lf your machine uses 
one-line functions, 

you must use sub- 
routines to achieve 

the same effect. 

the same effect is to write a subroutine that 
returns its result in a particular variable. For 
instance, here is a function for the QL that 
converts a hexadecimal string into the 
equivalent decimal number: 

21000 DEFine FuNction hex(hex$) 
21010 LOCal a,b,dec 
21020 dec = 0 
21030 FORa = 1 TOLEN(hex$) 
21040 b = (hex$(a) INSTR 

“0123456789ABCDEF ’’) — 1 
21050IFb< >—1THEN 
21060 dec = dec*16+b 
21070 ELSE dec = 0: EXIT a 
21080 END IF 
21090 END FORa 
21100 RETurn dec 
21110 END DEFine 

Typing PRINT hex(‘‘FA00’’) into a QL 
containing this procedure will result in 
64000 being printed on the screen. But 
converting this to a non-function supporting 
BASIC is extremely arduous, especially as 
it's highly unlikely that the INSTR function 
on line 21040 will be provided in the same 
way (if at all) on another machine. Let's try 
re-writing it for the Spectrum. 

* 1000 REM gets parameter in h$ and 
returns result ind 

1010LETd=0 
1020 FORa=1 TOLENNS$:LET x= 0 
1030 FORb=17T016:IF 

‘‘0123456789ABCDEF’’(b) = 
h$(a) THEN LET x = b 

1040 NEXT b:LET x =x- 1:IFx<>-— 
1 THENLETd = d*16+ x 

1050 IF x = — 1 THENLETd = 
0:RETURN:REM jumping out of 
loops in this way is bad practice, 
but OK on a Spectrum! 

1060 NEXT a:RETURN 
1070 REM changes the values of 

d,a,b,x 
As youcan see, it’s alot more complicated 
and not so easy to use. To get aresult from 
this you now need to type LET h$ = 
‘“‘FA00’’:GOSUB 21000: PRINT d. 

So, it does seem that anything can be 
recoded, but often a complete change of 
algorithm — the steps needed to achieve a 
goal— is required. In the case of recursive 
functions, routines that cannot support 
multi-line functions cannot support 
recursive ones either, so a totally different 
way of going about things is required. This 
is not so much aconversion problem as a 
programming one in general and a look at 
some of the books on block-structured 
recursive languages is useful here. 

More of the secrets of program-code 
translation next month. 
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—— WE ARE SOLE U.K. DISTRIBUTORS OF 
cil THE BROTHER 4.CJL_ PRINTER. 

- ae 
wee 

You are invited 

to reserve a 4OL system 

for your computer. Send for details. 

CARTRIDGE TU’ AQL Printer 
AQL WWlonitors 
AQL Terminal 

AQL Cartridge Tidy 
AQL Sottware 

AQIL Link 

AQL WWlodem 

EXCLUSIVE SYSTEMS 

4 YOUR ae 
ee — | oo | om — || oe 

@ interlocking design feature allows 
for future expansion of your filing system 

Pleasé'send me .....%.. (Qty) Cartridge Tidy’s, ars. toe, Mr/Mrs/Miss lee | 
at £6.99 each, inclusive. 

benciosekaveheciie tore 4 te Re tae ed Address | | | 

Make cheques payable to: 

Quantum Leap Systems, 4OL House, 58 Foxwood Close, Feltham, | | 

Middx. TW13 7DL Tei: 01-844 1399 
acl A Mae pas a 

il ee ese ies cl el ees ea cee UA sel fale 3 al ona Me 

WHICH MICRO? AUGUST 1984 37 

Sinclair is a registered trade mark of Sinclair Research Ltd. 





... Drawing into the future! 
Now you too can have the benefit of drawing your own applications by the simple use 

of our NEW ZX Spectrum version of Grafpad! 

THE GRAFPAD comes complete with Cassette 

Programme, Special Keyboard, Overlay, Plug, Light Pen 
and, of course, a eOmprekensive manual full of tips and 

instructions . . . all abthe.usvabhigh Quality expected from 
# - \BRITISH MICRO! 

» STARTING UPis 
2 simple. Connect the 

rafpad, switch on 
=pectrum andc 

OW TO ORDER BY POST: 
: ee BY TELEPHONE: (0923) 48222 Simply fill in the coupon enclosing your 

* Dealer inquiries welcomed If you are an American Express, cheque/PO. made payable to: BRITISH 
: : : Barclaycard, Diners Club or Access Card MICRO or use the special section for 

* Special discounts to educational Holder simply telephone us giving your _—_ Credit Card Holders and post to the 
Say Card No., Name, Address and item(s) address below. 

authorities & government : required and your order will be OVERSEAS ORDERS: 
departments despatched within 48 hours! Please add £10 per item ordered. 

Post to: BRITISH MICRO, UNIT Q2, PENFOLD WORKS, IMPERIAL 

WAY, WATFORD, HERTS. WD2 4YY. 

Please send me GRAFPAD for: SINCLAIR SPECTRUM 

[.]BBC MODEL B [_.] COMMODORE 64 

If you require details of the above 
versions, please tick. 

aly Ex. VAT | Ine. VAT 
|__| _ Grafpad Complete £125.00 | £143.75 

Postage, Packing & Insurance (E5000 sy 

lenclose my cheque for/PO. £............ TOTAL | £ 

| prefer to pay with my American Express, Barclaycard, Diners Club, 

Access Card. 
(Please delete whichever is not applicable) 

CANCUN ai singin. ds Hae hnat bras ee eee es ea, Se eRe es ae nome eater ma 

BRITISH MIC. 
A HEGOTRON GROUP COMPANY 
Unit Q2, Penfold Works, 

Imperial Way, Watford, HERTS WD2 4YY 

TEL: (0923) 48222. TELEX: 946024 

Address above must be the same as Card Holder 
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With a GLOBEL no quibble guarantee* the answer is 
YES! 
*Our warranty covers the holder for one year, all electronic components within their computer including all labour charges and 
if necessary we will replace F.O.C. the whole computer. 
No other company can offer your computer Globel protection. All repairs are undertaken within our own workshop by fully 
qualified engineers. 

Don’t play games! Send today for the GLOBEL no quibble guarantee 
Dare you afford not too??? 

For the price of a first class software game you get first class hardware protection from GLOBEL: The largest home computer 
maintenance company in the United Kingdom. 

Machine up to Over 
24 months old 24 months 

CBM 64 16.50 per year 20.00 per year 
SPECTRUM 16K 8.00 >» 14.00 5 If your machine is not stated 
SPECTRUM 48K 10.00 >» 16.00 >» please enquire for price of 
BBC B 19.50 > 25.00 99 yearly contract at address 
VIC 20 8.00 99 14.00 99 below. 
eee aire 8.00 >» 14.00 >» 

16.50 99 20.00 29 Or telephone 
ELECTRON 16.50 >» 20.00 99 01-571 4416 
MTX 500 18.50 by) 24.00 99 

ATARI 600XL 16.50 99 20.00 >» 
SINCLAIR QL 25.00 9 

TO GLOBEL COMPUTER CONSULTANTS 

NAMEN) Mie pO A050. ova Yascestiacverssorecaduou COMPUTER Aelita. 1 uaka ee ee ee j 
AMSG Ree le Ohh oh AEE ntact cg TARE RURGHASED s0h.Sasaouiscd ont Manet. deta terlaneck tee neet = Pecuieeels eend large 
Beth Cla RR aA MONS tench lt g Pe Net has po gde dim nacaea eaten esddedes goat SERDA IE NOW 6 choco se eas nore scict ee bce vic eee eee ee ena « Shack S.A.E. for information and copy of our warranty. 

sUhee se seeOtee ee tae ena eons a ubabaetebsn cibeteCatasitearrcdced les usbases (ENCLOSE RECEIPT IF POSSIBLE) 

GLOBEL COMPUTER CONSULTANTS 
CHARLES HOUSE, BRIDGE ROAD, SOUTHALL, MIDDX UB2 4BD. TEL: 01-571 4416 
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Nicky Trevett 
reviews a larger- 
than-usual 
selection of books 
from the Which 
Micro bookshelf. 

Making Music on the BBC 
Computer 
by lan Waugh, Sunshine 
Books, £5.95 

This is sub-titled ‘A Musician's 
Guide to Programming’, but don't 
be put off — you don't have to bea 
Mozart to understand it. The book 
is all about the sound generator on 
the BBC Micro and will be of 
interest to any BBC owner who 
has not yet got around to exploring 
its musical capabilities. 

While there are chapters on 
basic music theory, most of the 
book is devoted to making the 

wants to inform. It touches on 
everything — the history of 
personal computing, the 
architecture of personal 
computers, peripherals, 
programming, operating systems, 
networking, games... There 
should be something for 
everyone, business-user and 
games-player alike, but in fact 
there is no obvious appeal. 

Comprehensive and worthy as it 
is (the appendices are 
exhaustive), the treatment is too 
dull to hold the attention for very 
long, but technically-minded 
amateurs might find it useful as a 

Memotech-owners to benefit. 
Here they will find 21 games’ 
listings (all working programs, 
dumped to the printer), with 
familiar-sounding names like 
Black Hole, Minefield, Bombing 
Run and the like. 

Each listing is accompanied by 
a short introduction, a how-to- 
play-it section, a winning tactics 
paragraph, hints on keying in and 
a bit of programming theory — 
which bits of the program do what. 
Just to be different, there are two 
programs partly written in ‘Noddy’ 
language (Memotech-owners will 
know what! mean). 
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commercial games’ packages, 
together with advice on which 
home computers are best to run 
them. Most people are familiar 
with Adventure-type games like 
the Hobbit, but the book soon 
moves on to strategic planning 
and Grand Control, and rockets off 
into outer space. You too, it 
seems, can indulge your own 
megalomania. You can control 
armies and populations, direct the 
economy and ecology of planets 
and attempt to win mighty star 
empires. Heavy stuff, and most of 
itnew to me. 

It's alldone by PBM — play-by- 
BBC work to produce the sound reference. 3 Sie mail. You get a group of players 
effects you want, whether it be The Atmos Book of together and the game is 

explosions, polyphonic music, Or |Cgmmodore 64 Graphics | Games | controlled by a master. computer. 
seagulls and foghorns. and Sound by Mike James, S.M. Gee and | Youcanevenrunagameasa 
Proarams That by Steve Money, Granada, Kay Ewbank, Granada, £5.95 | small business — advice is given. 

£6.95 | found it all rather sinister in the 
This is a sister book to the Write Programs 
Memotech Games Book— same by Chris Naylor, Sigma way it’s all taken so seriously. But 

This is clearly for anyone who it’s certainly a far cry from Pac 
Technical Press, £7.95 owns a Commodre 64 andwants | price, same number of programs, | ajar 
“Never write another program”, to know more about its graphics same mix of games, not dissimilar ae 
says the introductory blurb on the and sound capabilities. More, itis | covers— but different micro, in WordStar Prompt 

: this case the Atmos. for 64-owners interested in 
graphics and sound and well- 
versed in the ways of their micro 
— jaded games players, perhaps. 

It’s alively enough look at the 
possibilities, with plenty of sample 
programs provided. There's 
advice oncreating music and 
sound effects, including how to 
‘play’ the Commodore as a 
musical instrument. Most of the 
book, however, is devoted to 
graphics — character graphics, 
high-resolution graphics, colour, 
constructing shapes on-screen, 
animating them; creating 
perspective and 3D effects etc. 

Expensive, for apaperback, but 
should occupy a good number of 

by Randall McMullan, 
Granada, £5.95 

This. is supposed to render the 
tricky business of word processing 
“fastand simple’... Yes, even 
WordStar. 

WordStar, of course, set the 
standard for word processing 
programs, but no-one has ever 
pretended it’s in any way friendly 
or easy tolearn. This book 
doesn't, either, but it makes a very 
creditable attempt to initiate the 
user into its mysteries, starting at 
the beginning (“Switch the 
computeron...’’). 

Ashort step-by-step guide to 
the program's functions, 

cover of Chris Naylor's hilarious 
foray into the world of program 
generators. | 

A frank discussion of the 
reasons why anyone should want 
to buy.a program generator in the 
first place is followed by an 
examination of what they do and 
how they doit, rounded off by a 
series of consice but excellent 
reviews of leading commercial 
products, including ‘Codewriter’ 
and ‘The Last One’. 

Of specific interest to small, and 
not so small, business, perhaps, 
but should also be of general 
interest to any keen programmer. 

The Penguin Book of 

Here are 21 games ' listings, all 
in BASIC, on the usual themes — 
Alien Invaders, Fruit Machine etc, 
plus pastimes like noughts and 
crosses and such. This collection 
is more overtly concerned with 
making the most of the Atmos 
colour graphics, and there is more 
emphasis on improving your own 
programming — picking out the 
subroutines to show you what they 
do, and things like that. 

Worthy of particular mention is 
Smalitalker, a program which 
allows you to hold a 
‘conversation’ with your Atmos. 
That’s if you want your micro to 
answer you back. 

Personal Computing wet afternoons. accompanied by huge diagrams 

by John Graham, Penguin, | Beyond the Arcade that with any other program would 

£3.95 TheMemotechGames _|byNicholas Palmer, Mosaic _| 2° 2” insultto the intelligence, is 
Book | Publishing, £6.95 succeeded by a concise 

exposition of what WordStar is all 
about. The book ends witha 
handy summary of WordStar 
commands, and afew 
appendices. If nothing else, it 
should be kept as a quick 
reference guide, in case you 
should ever encounter WordStar. 

This is one more overview of a 
massive and sprawling subject, 
already examined, discussed and 
dissected in a growing library of 
similar volumes, some of which 
have done it better. 

This one does not seem to know 
quite what it wants to do or whom it 

by Owen Bishop and Audrey 
Bishop, Granada, £5.95 

Granada seems to be unshakably 
convinced that the lure.of games is 
as powerful as ever — they are 
probably right. 

This time it’s the turn of 

This is sub-titled ‘Adventures and 
Wargames on your Computer’, 
but it’s not just another book of 
games ‘listings. Rather, itoffers a 
whole new dimension on the world 
of computer games. 

Itis a series of reviews of 

WHICH MICRO? AUGUST 1984 4] 



42 

THE COMPLETE RANGE OF ‘SOLUTIONS 
PRINTERS’ LOOKING TO SOLVE ALL YOUR 

PRINTING PROBLEMS 

oes 
SS 

EP22 Versatile printing from 
your brief case RS232 I/F type- 
writer, printer, calculator all in 

one box. 

THAME 
SYSTEMS 
LTD. 

HR1 High Quality 

Printing at a 

sensible 

price. 

HR25 Full carriage 

width printing at 

a professional 

speed for the 

serious user. 

SAVH9qxow a ik = 

HR5 Ultra Low Cost Transfer 
Printer for home and portable 
office applications. 

TELEPHONE: 084 421 5471 

TELEX: 837508 

THAME PARK ROAD 
THAME, OXON OX9 3XD 

CM51 The flexible typewriter 
with RS232C |/F. 

pip td dd lige 
greens

 ue HR15 LowCostWord
 

Processing with a 

complete range of 

available options. 

Choice of 

Centronics 

or Serial 

EP44 Portable printing 

with so much more, 

full Duplex 
operation 

ROZo2 I/F 

CM6O0 Full feature typewriter 
with RS232 I/F. 

DISK PRODUCTS Adaptec, Archive, Epson, Heurikon, 
NEC, Quantum, SMS, Sysgen 

PERIPHERALS — Axiom, Brother, NEC, Toshiba 
MICROCOMPUTERS — Grid, Onyx, SMS, Quorum 
NETWORKS — Quorum 
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This is an adventure for the 48K 
Spectrum, by G. P. Jones, in 
which you must locate a secret 

: formula on an island which once 
: belonged to a scientist who is now 

save — saves game at current 
position 
quit— ends game 

The following verb commands can 
be used:— 

take = pick up and carry an 
object 
drop = put down an object ~ 

Verbs should be used in the form 
verb followed by noun and there 
are other verbs that can be used to 
manipulate objects. The 
maximum number of objects 
which can be carried Is five. 
Restrictions on the vocabulary 
which you can use are given in the 
section ‘COMMANDS’. 

dead. You are agovernment 20-30 Initialise pointers to 
: agent who has been sent to subroutines 
: retrieve the formula before itfalls | 40 Go to first location 
: into enemy hands. 50-270 Input command and 
: The following single letter decode 
: commands can be used:— 1000-1440 Describe locations 
: n= gonorth and set pointers to 
: S = go south surrounding locations 

e = goeast 2000-2010 Setdirection pointers 
: w = go west to zero 
; u = goup 5250-5280 Print objects in 
: d= godown current !ocation 
3 The following single word 5500-5520 ‘Say’ subroutine 

commands can be used:— 5750-5780 Finished subroutine 
: inventory (ori) —lists all objects | 6000- Save subroutine 
: you're carrying 6250-6260 Quit subroutine 

recap (or r)—redescribes a 6500- Cut subroutine 
: location 6750-6770 Read subroutine 

| 1 REN 

TSLAEND SEARCH 
© GARETH P. JGNES i564 

19 INK G&: PRPER @. BORDER @: 

SQ ET 2 Rit soe hei deca =a 
| SBS SET tate =f;,560 + PEt: drop =Slee.- 

LET tirle=ee55. Lee dasgasbeee. Le 
oS Oe Se eS eT, es Se LE 
ao Safa. aoe to Oe Sie pee: OL 
ad=6 750: LEP tit a=beeo Let ae eis 
Be50: LET save=s6068: LET fini=S° 
20: LET say=S5060: LET s2e=he55 

238 GO SUE if2t 
40 GO TG 16888 
2@ ENPUT “hat 

a 
So PRINT °  ZHik 
66 IF agé="“n° AND on F 

ace=n: G0 SUE 2006. G& 

ace se: £0 SUB 3806. 
BO IF at="s‘** AMD 3s TREN 

Bce=s: 6&9 SUE 2OHG. a 
S30 ZF at=‘*w AND 

acersuw: 860 SUB 2006069. 
160 IF agd="e" AND wv TF 

AaAce=u: GO SUB 2aoo. 
146 IF at=“*d“ ARNE 

ace2+d: G&G SUE =s0Go: 

@e<>° rr’ THEN PRINT 
Lrat way. -: GO TS He 

— 

15@G IF ag="2.n 
THEN. 66 ts rh 
166 IF ag="adig" 
270 i - SUB  decs 
LS0 fF b= cu.’ 
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f=" THEN GG 
Mone iF: LENE 2€ 
3.59 

Si ak 3 
HEN LET e+ 
TH prLarcs 

MEN LET pk 
fsiz FO phLaxce 

He wale Bae: 2a) 
fi Tih prtarces 

Ho IQA E RSE (oe Te Seek} 
SG TO place 

Hew (7 st: 
G& TH piLtace 

OG Phew 425 fe 
- $395 TG prtacs 

RMD 26¢4:°%2" @ANH 
eS es aT Ee 

Pore oS a eS 

“ TREN GO TH Bei 

a Soe aS eS a PRE 

entoru* GFR enh g se 
~ 

7000-7300 
7250-7290 
7500-7550 
7750-7800 
8000-8020 
8250-8330 
8500-8540 
8750-8810 
9000-9040 

9500-9520 

9530- 
9540-9580 

init 

deco 

take 

drop 

unlo 

PF Op 

QO 

AS Ca 

mM MW WOM ps 

G) 

fa & 

U} 1S) 

wa te 

7) 

Light subroutine read Pointer to read 
Lassoo subroutine subroutine 
Inventory subroutine | cut Pointer to cut 
Shoot subroutine subroutine 
Dig subroutine quit Pointer to quit 
Unlock subroutine subroutine 
Drop subroutine save Pointer to save 
Take subroutine subroutine 
Split command into fini Pointer to finished 
verb, noun subroutine 
Initialise locations of _| say Pointer to say 
object subroutine 
Initialise flags see Pointer to look 
Print out title page around subroutine 

a$ Command as input 
Pointer to initialise n,s,e,w,u,d Pointers to 
subroutine surrounding locations 
Pointertocommand | b$ Verb of decoded 
decoder command 
Pointer to take ch Noun of decoded 
subroutine command 
Pointer to drop o({ ) Array containing 
routine 7 names of objects 
Pointer to unlock I() Array pointing to 
subroutine locations of objects - 
Pointer to dig carry Number of objects 
subroutine being carried 
Pointer to shoot f Various loops 
subroutine place Pointer to current 
Pointer to inventory location 
subroutine bullet Flag indicating 
Pointer to lassoo loaded gun 
subroutine open Indicates door in cliff 
Pointer to light is open 
subroutine 

IF t=" 1assoo 

LPO b SS" She te: 

If beevdrap 

IF b#="“take™ 

De ees ee 

LPO ooG= 7 taant = 

ZF b= CuN Lock 

ZF tGo="sau" THEN GO Tf 
PRINT “ZT gon’ 

Lh 

3 
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Will you think the same of your 
micro in 6 months time? 

Remember the days when every 
record player was gifted with a needle 
instead of a stylus. 45’s were “in, 78’s 
were “out. 

Before the days of hi-fi and laser discs. 
When a graphic equaliser was a break- 
through on the football pitch instead of 
in music technology. 

Look at a record player now and it’s 

a museum piece. 

It’s like that with micros too. 
The machine you thought would give 
endless hours of fun and interest often 
becomes a five minute wonder. Played 
out within months. Or so you thought. 

But imagine communicating with 

other micro users on a nationwide 

mainframe system. Updating yourself 

daily with the very latest computer news 
and _ reviews. Paging a special Bulletin 
Board. Feasting from "Prestel’s vast menu. 
Even downloading a choice of software 
absolutely free. 

In fact, imagine 30,000 pages at your 
fingertips and you’ve imagined what it’s 
like to be on line with the Micronet 800 
system. 

For Just £13 a quarter (and, for most 
of you, a local telephone call when- 
ever you want to connect up) you could 
subscribe to the Micronet system. 

The only extra you need to connect 

up is a modem unit. Which is a small 

enough outlay for what it buys. 

Micronet’s features are almost limit- 
less and constantly updating so why not 
see it in action at John Lewis stores, 
selected W. H. Smith shops and Spectrum 
UK dealers. 

Or fill in the coupon for our brochure. 

You'll find you won't want to play on 

anything else. 

Please send me the full facts about Micronet 800. 

Name 

Make/Model of Micro 

Address 

Telephone 

MICRONET 800, Durrant House, 8 Herbal Hill, 

London ECIR 5E]J. Telephone 01-278 3143. 

MICRONET 800, Durrant House, 8 Herbal Hill, London ECIR 5E]. 
Telephone 01-278 3143. 

™Prestel and the Prestel symbol are trademarks of British Telecommunications. 

Making the most of your micro. 



Bi |sollesfallcinal 
Welcome to the August 1984 Readers’ Programs 
section. Pressure of space this month restricts us to 
one program, a BBC Micro game with a wildlife 
theme. , 

We do check the listings but occasionally a little 
debugging may be required. But if you decide to send 
us your program PLEASE try to ensure it’s bug-free. 
We are looking for more good listings and pro- 

gramming tips to fill these pages in the months to 
come, so if you feel your latest game or utility 

deserves an airing in Which Micro, send it now. 
Yes, we do pay for your contributions, the exact 

amount depending on the length of the listings. As a 
guideline, it usually averages out at around £60 per 
packed page. 

Send your printed listings to R.P., Which Micro, 
Scriptor Court, 155 Farringdon road, London EC1R 
SAD together with a copy on cassette. 
Please do not send us your only copy as we 
cannot return it! 

ILLY THE MINK 
This BBC Model B game from 
William Prew has an unusual 
theme — you take the part of Milly 
the Mink. Milly's five youngsters 

are all very hungry. You have to 
explore the outside world, 
collecting food for your offspring 
and avoiding the many dangerous 
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adversaries which lurk outside. 
When you use up all the food in 

one stretch of territory, youmove 
to another. After ten screens your 

youngsters are sufficiently grown 
up to look after themselves and 
you can take a well-earned rest 
from your parental duties. 
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machine. 

A slick word processor-style keyboard, 
CP/M" compatibility and massive RAM 
@xpandable fo fulll44k) puts it in the business 
league. 

Spectravideo SV 328: Memory —32K ROM expandable to 96K, 80K on board RAM 
expandable to 144K: Keyboard — full word processor fype, 87 keys, 10 function keys, built in cursor control: Graphics — 16 colours, 256x192 high resolution graphics, 32 sprites: 
Sound — 3 channels, 8 octaves per channel: CP/M* compatibility — to over 3000 existin 
software packages: Storage — cassette drive, 256K disk drive capacity. Suggested retail 

~ SRRLTRAVDEZ. 
Tomorrows Computers — Today 

Sead 

Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 
Telephone: 01-330 0101. Telex: 28704 MMH VANG 

Fillin the coupon today and we'll mail you afulltechnical brochure and latesttest reports of 
the amazing Spectravideo range, or see it for yourself at: 

LEISURE 
CENTRES OF NEWCASTLE 

and most leading computer stockists. 

and space saving extended B 
control of all standard functions 

There's room fo grow too—with a complete 
range of peripherals already available 
including some of the best joysticks in the 
business. 

Al £262 the SV328 is great value for money! 

Spectravideo Peripherals: Cassette Drive: Disk Drive — single: Disk Drive — double: Disk 
Drive — full Business Pack: MiniExpander: Super Expander: Monitor: Printer with Interface Card: Centronics Interface: RS 232 Interface: I6K RAM Pack: 64K RAM Pack: 80 Column 
Card: Coleco Adaptor: Quick Shot Joysticks. 

Also available Spectravideo SV 318: Suggested retail price — S186. 

’* CP/M Is a registered trade mark of Digital Research Inc. 

[coe lores 
To: Spectravideo Ltd, 165 Garth Road, Morden, Surrey SM4 4LH 

| am interested in Spectravideo computers and peripherals. Please send 
me the latest reports together with a full technical specification brochure. | 

| Name: eee 

| Addiess lr 

ee 
| Tel. No.: 

| 

PiDGode, lr 

WMSR8/84 
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PHOTO-BY.RICK CORDELL: 

In the first of a two-part series, Gary Herman 
looks at the music/micro interface. 
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Computer music is almost as old as the 
computer itself. In faét since long before 
there were computers, music and 
technology have been tighily intertwined. 
The high points of the mechani 
not great weaving machine 
engines, but intricate clockws 

boxes and the symphon Back 
in ancient Greece, is e 
theorem) sought he found 
— mathematic musical 
harmony an 
mathematical 0 

Far from being 

popular myth, then 
computation are lovi 
following the introduct 
lumbering wonders of, 
few brave souls re 

bitter enemies of 
teries of music and 

ins. Inthe years 
of the first 
omputer age, a 

1d explored 
ind those of a 

vere directed at 
computer and musical 

direct und. Much of their 

work wa out as a by-product of the 
interest o commercial institutions. The 

s and music studios at 
AT&T) and RCA were 

blished out of the 
sheer love of a good tune. 

Perhaps it was roG6K h roll that made all 
the difference, for that was the first 
predominantly recorded (which is to say, 
predominantly electronic) music to come 
into being. It also presaged the 
international success of popular music and 
the immense financial power of pop’s 
institutions. Anyway, during the sixties 
great strides were made inthe 
development of specifically musical 
electronics. 

The increasing use of silicon in the 
manufacture of semiconductors and the 
progress in recording and amplification 
techniques made the invention of the 
synthesiser inevitable. And once musical 

begun to approach the 
logue techniques, it 

+s — if only because these existing 
gue) devices are tried, tested, 

able and relatively cheap. But true digital 
sound synthesis is becoming closer and 
closer with each passing day. This 
progress can be gauged, to some extent, 
by the introduction of digital recording 
techniques (for example, the compact 
disc). Such techniques have probably done 
more to break down the distinction between 
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anything else. The home 
too, can be in the vanquare 

DIGITAL DEFINITION 
Pulse waves are the stuff of computing. 
Seen on an oscilloscope, a pulse wave 
looks like the castellations on a fortress wall 

—thatis, aline of little rectangles joined by 

of a2000 Hz sound and the number 
11111111 would produce half acycle ofa 
500 Hz sound. 

In this way, music of asortéa 
produced just by sending a seri 
numbers to a loudspeaker, 
will sound like a buz 
same volume leve 

and frequenc: Janalogues’ before being 
converted into sound. If appropriate filtering 
and tone control circuits are added, the 
result can be quite tuneful. 

The PSG does away with alot of the fuss 
and bother associated with direct 
synthesis, without giving up the benefits of 
digital devices. APSGis, essentially, a 
highly complicated chip which uses digital 
singles (that is, numbers) to control sound 

lines at their bases. Computer people, who 
generally don't like or approve of 
lectronics, often call the space where a 
stellation or pulse might be, a bit. Loosely 

peaking, if there is a pulse in this space, 
then the bit takes the value ‘1’ and ifthere is 
no pulse, then the bit takes the value ‘0’. 
Two or more pulses in a row prod 

example. In direct 
numbers may, fors 
suitable ampilifie! 
frequency of the: 
altered simply b 
binary number. F ple, 11110000 
might produce a cycle of a 1000 Hz 
(cycles per secon ie he es 
11001100 would 

»(between, say, £4 and £20 
* manufacturers have ten 

production and modify the sou 
point to realise is that you put 
one end and the PSG produ 
sounds at the other. 

Atypical PSG costs a few 

purpose of 
ical spice to 
ndaPSGona 

isiness machine and, by the same token, 
ou won't find enough of them on ahome 

computer to give you the facilities of a 
dedicated music synthesiser. However, 
you will find single PSGs on a number of 
home computers offering you three or four 
channels of independently controllable 
sound and, when all’s said and done, they 
remain minor miracles of technology. 

The biggest problem, as usual, is 
software — programming the PSGs is 

in their machines largely 
adding sound effects an 
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invariably along and complicated task. The 
BBC’s ENVELOPE command (also 
available on the Electron) is the most 
notorious example of this. Some people 
may like the idea of having 14 parameters 
to play with, but the point is thatitis the PSG 
that gives you the control, while the 
language you use to operate it should give 
you simplicity. Probably the best answer is 
to have high-level languages dedicated to 
music-making, and there are already some 

pieces of ROM-based software ar 
which go some way to doing th 
however, an attractive combi 
software and hardware does not 

Having said that, it’s time to look atthe 
market. The machines are dealt with in 
alphabetical order and | have included onl 
those that | think provide adequate music 
facilities. A great deal is promised by the 
Japanese companies involved in the Mg 
project. Since many of them already 
produce analogue and Pats Sey : 

lity. 

included here are all available now. 

ATARI 600 XL 
Being compatible 

computers featur, 
facilities. These ¢ 
named ‘Pokey’ chip 

conclusion th 
containing fourir 
each capable of b 
frequency, attenuati 
unusual and useft 
width. 

Atari computers are unique in offering 
foursound. channels, rather than the more 

common three channels plus noise. This 
follows from the pulse width feature, which 

means that a special noise channel is 
unnecessary since a range of noise sounds 
can be produced by modulating the pulse 
width on any channel. At relatively low 

WHICH MICRO? AUGUST 1984 

“ available to the user) for synchronisation 

chip on the market, but which se 

frequencies, such modulation produces a 
range of semi-pitched buzzes andrings. At 
high frequencies and using pseudo- 
random rather than periodic modulation, 
the sound resembles white noise. In fact, 
the white noise produced by all PSGs at 
present is produced this ways! itis not ee 
white noise at all, but 18Ugl 
simulation of it. And 
honest, the vastma 
noise generators don t arodne true white 
noise either. 

The Pokey chip’s big advantage over its 
ompetitors is that four channels of music 
low you to produce pretty much the full 
ge of chords, including sevenths and 
inished chords, for example. However, 

an only produce pulse waves, which give 
ertain sameness to the sound. There 

Appear to be no facilities (at least, none 

note queuing or proper timing. Envelope ¢ 
control is through direct handlin 
attenuation levels, whose 16 va 
15) give you the same range a 

rather more hesitant and jerky than with 

A RK ~~ RS 
SAN 5 SS 

SS ~ 

other chips. 
Atari BASIC offers one sound command 

— SOUND, which is followed by four 

parameters: channel (0-3), frequency (0- 
255), distortion (ie, pulse width modulation, 
governed by an even number between 0 
and 7), and volume (0-15). This has the 
virtue of simplicity so that, for example, n 
duration is determined by the use of fa 
FOR-NEXT loops, but at the cost of 
flexibility. 

Other objections w 
that sound generat 
down when moret 
and despite ar 
octaves, onl 

st include the fact 
noticeably slowed 

inal spread of around six 
e two or three around 

nave very strangely if you set 
parameters (especially volume) outside 

rat 

Focus( 4 
their specified range. However, this will be 
of no interest if you re not prepared to 
experiment. Unfortunately, there is no 
means of feeding the sound signal to an 
external amplifier or loudspeake 
heard through the TV) and this, 
Atari machines of limited useful 

home micro. As a. 
however, the Ata 

Overall, the sound facilities cle 
demonstrate the company’s philosophy of 
going for the games market. As an effects’ 

rator the Atari is both versatile and 
‘to use. As amusic generator it is 

>r less than wonderful. 

BBC MODEL'B 
In the glaring light o 
propaganda succe 
the BBC computer is: 
of microelectronics th 
seen. Itis, in fact, apl 

welterweight title: a gel 
machine at the middle to low end of the 
market with several winning features — 
notably (and remarkably for amachine 
running on a 1MHz clock) its speed. 
Acorn’s essential philosophy has been to 
produce a machine that spans the home 

3 ness markets and, as such, it 
th: too much of a 

al business user 
mass consumer. 
und facilities are 

the compromises. The 
is Instruments’ 76489 

runaway 

chip on Atari machi es, the 76489 offers 
only pulse waves. However, it also offers 
evidently superior gating arrangements 
and consequent control of synchronisation, 
note queuing and attenuation. Itis inferior 
only in its failure to provide four fully 
independent channels. The 76489 gives 
you three channels of music and one, 

mixable, noise channel. Predictably, itis 
essentially a shift register-based device, 

but its electronics are simple, elegant and 

remarkably versatile. 
As far as sound features are concerned, 

BBC BASIC is a pain. | shall not repeat the 
old litany once again, but just say that to 
operate ffectively the two sound 

OUND and ENVELOPE — 
.a course in computer 

her, they are virtually a ‘udies. Taker 

le but one example: 
there are at least fo eparate ways of 
affecting note duration, through the 
SOUND command, the ENVELOPE 
command and FOR-NEXT or REPEAT- 
UNTIL loops. 

That said, the combination of the BBC’s 
speed and the 76489’s elegance allow the 
crafty programmer to create some quite 
acceptable music, even in real-time. The 
BBC's speed makes it especially good at 
playing polyphonic tones — which can > 
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include up to three notes and one semi- 
pitched, or pseudo-random noise. Alittle 

interesting effects. All 
up the 76489’s greate 
total reliance onp 
even ofa pulse 

noise you searcha Dit) combinations 
of these. The chip has a full eight octave 
range and features pulse width modulation 
on every channel, synchronisation, note 
queuing, ring modulation, digital filtering, 

ort. the A-D converters, 

and the fast disk drive 

allow the BBC to become the heart of a 
fairly sophisticated home-brewed system. 
The musician, then, will be disappointed 

shine fails to include an audio 

resonance, sophisticated ADSR control 
(that’s attack-decay-sustain-release or 
amplitude enveloping), the option of using 
analogue control signals via external 
potentiometers or internal control using one 
of the oscillators or one of the envelope 
generators and the option of mixing the 
sound with an external signal throu gh (i 
required) the digital filter. The 
overall amplitude control 
ADSR envelope Cush. 
audio output on the Cg 

Obviously, thec 
four channels inst 
resolution on the ¥ 
16 bit, 256 bit res 
attack, decay, s 

ind generator (nota 764 sie 

software remains as comple 
ever (in Acorn’s attempt to 

tain compatibility between the BBC 
the Electron) while dispensing with 
1e crucial features like the BBC 

amplitude envelope facility. All-in-all, the 
Electron should be avoided by actual or instead of 16 and this is niggling 
potential computer musicians. when faced with the helming 

superiority of the 6584 over every other 
COMMODORE 64 PSG on the marketz 

The Commodore 64 has set the standard in i What is not nigg in about 

54 

Commodore’s software and— it must be 
said — a deal of their supporting hardware. 
Unfortunately, the Come 
relatively slow machin 
clock is fast enough t rt 

results in un 
performan 
least, inadequate: f 

take the form of Pt 
PEEKs) to the 65§ 
tiresome 

the best buy for anybody interested in micro 
music. Some of its features are just plain 
amazing in a machine costing typically less 
than £200. When you consider that you’re 
getting a computer thrown in (and one that 
probably has as much sophisticated 
software available for it— inthe US, atleast 

— as anything onthe market), then the 
thing is unbeatable . . . so far. Incidentally, if 

you re worried about the BASI 
at some of the extended BASIEé 
available. If you’re still not co rd, 
remember that the America 
producing MIDI hook-ups, m 
keyboards and the like to la: 
Commodore all the time 

ladies Se MT 
ae Memotech’s PSG is é 

ke the BBC, is controll 
B80A microprocessor and can reach the 

outside world by means of an audio output 
socket. The choice of three sound and one 
noise channel using pulse waves is 
identical with the choice offered by the BBC 
micro. Where Memotech’s approach differs 
is in the software. 

Memotech’s SOUND commandis 
- similar to the BBC’s except that, if 
envelopes are required, the data 
(considerably simplified as against the 

—— 
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ay BBC) is tacked on to the end of SOUND. 
Synchronisation, note queuing and the 
playing of melodies are dealt with by means 
of buffer memory — a solution inherent in 
the BBC system, but less well executed 

there. 
The Memotech sound buffer is accessed 

by use of the SDBUF command and notes 
are handled like ordinary BASIC arrays. 
The system is simple and powerful but, 
typically, suffers from this 

The fact that micros 
dedicated music mac 
revealed in the compro! 
manufacturers. Memotech have plu 
for ease of use and, in doing so, have 
dispensed with much of the versatilit 
provided by the 76489. Fortunately, t 

monitor allow you to recapture t 
ee by directly engaging# 

comprehensive. However, you would have 
to be something of a computer specialist to 

envelopes which can be a very useful 
feature for anyone ‘fazed’ by the thought of 
setting all theirown ADSR parameters. It 
also has separate outputs for its three 
music channels which, in the Orics, are 
wired together but Bt 
separated by 
and a solderi : 
channelis, as with the 76489, anoise 
channel mixed with one of the other three 
channels before exiting the chip. 

Oric BASIC is, in some ways, similar to 

BBC BASIC — including REPEAT-UNTIL,. 
but not including procedures, for examp 
And as far as sound goes, the BASIC us 

three commands: SOUND, which can 
handle the full spectrum of available 
frequencies (some six octaves’ wort 
MUSIC, which handles only predefined 
notes separated by semi-tones and 
which mixes channels set by 
commands, selects a pres 
required and enables the s 
BASIC also allows four preset Sounds: 
ZAP, PING, SHOOT.and EXPLODE. 

| find this system attractive — the PLAY 

Focus €: 
use and relatively versatile. 

RUNNERS-UP 
Inthe computer music s 

Although it has effectively no inherent 
musical capability, the Apple has so many 
hardware add-ons and software packages 
available for it that it would be churlish and 

complete alphaSyntauri system — a 
synthesiser controlled by an Apple. There 
are anumber Of boards (Zapple and 
Mockingbird, fe : he 76489, 
8912 or 8910 (also by Gl) which plug into 
the Apple. The 

fe scale, you might 
prefer to mess around with a Spectrum and 

make full use of these f atures. In short, the 

however, a well 
computer, who 
expansion potentia 
BBC. 
The compu: 

music, rather 

than get one 
more less than th 

ORIC ATMOS 
The Oric Atmos — like its predecessor, the 
Oric 1 —is a mysteriously underrated 
machine. For would-be computer 
musicians itis a good each-way bet. Atits 
price (£170, list), the Atmos is a bargain and 
well worth investigating. 

The Orics use a General Instruments 
AY-3-8912 PSG — very like the 76489 but, 
in my view, just that bit superior. This chip 

supports a small number of preset 
| 
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command handling all the sync and 
queuing problems (it also governs 
duration), while SOUND and MUSIC mane : 
channels, volume and frequencies. 
Although there is no specific command to 
build your own envelopes, the 8912 allow 
you to use loops or arrays to feed ; 
appropriate data to a SOUND or MUSIG 
command. Likewise, using the SOUND. 
command you could greate pitch envelopes 

ne. Nor, intruth, are they well suited to 
expansion. They remain, however, 
excellent introductory machines for 
potential computer musicians — easy to 

some add-on boards. I wouldn’t 
recommend it, butitcan be a fascinating 

sound channel. 
Finally, there's the Sord M-5, which 

would have featured, but due to its cost and 
relatively few numbers, has been left out. A 
shame really, since the music potential of 
the 76489 on this machine Is possibly the 
best of the lot. 

With thanks to Her Majesty’s Theatre, London 
and Vic Oddens of London Bridge. 

The second and concluding part of 
this feature will concentrate on 
hardware add-ons and composition 
software. 
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Settle down 
to trouble free 

Computing with M.D.R 
Announcing the birth of the personal information centre. . . 

- + anew Concept in intelligent sourcing of computer suitability 
fo your needs, consultancy, purchasing, maintenance and repair. 

Consultancy 

*® EPSON FX80 £322 + VAT 
*EPSONRX80FT £226 + vat 
*EPSONRX80T £200+4vat 
*BROTHERHRS = £1304vat 
**STAR GEMINI 10X £199 + var 
* STAR GEMINI 15X £297 + vat 
** COLOUR MONITOR 
FIDELITY CM 14 £185 inc vat 

** HUNDREDS OF DISCOUNT 
PRICES. 

WE SUPPLY 
96% of all hardware 
98% of all printers 

all at discount prices 
Join MDR Now 

Cash with order. No need to 
join for purchasing, but it’s 
always better to look before you 
leap. 

HOW TO JOIN 

Maintenance 

Purchasing 

**SANYO MBC 555 + 

Swordstar, Mailmerge, Calcstar, 

Infoster £810 + VAT(QT 1) 

** EPSON PX8 + Wordstar, 

Protable Cardbox, Schedule 

Protable CALC (QT 2) 
* COMMODORE 64 

£148 + vAT(QT 3) 

*BBCB £315 + VAT(QT 4) 

* ACT APRICOT 256K 2x 315K 

DD + MON £1,500 + vaTcers) 

** FUTURE FX20 plus 
Spellbinder £1 ,593.75 + vaT(QT7) 

*ORIC ATMOS 48K 

£132 + VAT(QT6) 

* SINCLAIR SPECTRUM 48K 

£98 + VAT(QT7) 

* ATARI 600XL £117 + vaTQrs) 

Repair 

DELIVERY £7.50 
IN LONDON DELIVERY FREE 

All you have do is write your name and address on the coupon below enclosing your cheque/P.O. for £10, made payable to: MDR Ltd and you will immediately be eligible for all MDRe services. Please allow 7 days from date of posting. (A certificate of membership is issued). Dealer enquiries welcome. ... think of MDRe when you are about to purchase a micro, peripherals, or software whether it be for your business or pleasure, consult us for just about anything —MDRe will provide you with the correct answer for the ri ght decision. 
... thinking of purchasing? ... MDRe can provide you with the item of your choice at discounted prices of up to 20%! 

L} Think of MDRe like the AA if you like 

L] Up to 20% discounts on purchasing! 

C Star Bargains! | 

IMMEDIATE COVER - All for £10.00 membership fee! 
you, a full refund will be given! Join now, 

dr limited | 
27 BELLEVILLE ROAD 
LONDONSW1160S__—sidt 
TEL (01) 223 1613 

: CONSULTANTS, SUPPLIERS AND ENGINEERS TO HOME | 
AND BUSINESS COMPUTER USERS : 

|] Membership open to business and home users! 

|] 24-hour emergency service! 

L] 48-hour replacement machine service! 

. .. remember, if we can’t help 
and settle down to Trouble Free Computing. 

Post to: MDR» Ltd, 27 Belleville Road, London, SW11 6QS. 
Please find enclosed my cheque for £10.00 . 
1 understand that I will automatically be eligible for MDR@ services, and may call 7 
days from date of posting and receive the service | require. 

i ee ee 
oe TIES es 

TEL (Day)... TEC) er 

I require immediate service on: 

[-] PURCHASING [-] CONSULTANCY 

[_] MAINTENANCE [] REPAIRS 

To help us serve you better, please enclose a brief of the service you require. 



MICROCOMPUTER DEALERS FOR: 

[ESON NEC @sanvo 
a, 

PEACHTREE 

cp 
PX-8 NOW IN STOCK 

EPSON — Computers and Printers 
QX-10 Desktop + RX-80 + CP/M + Word 
Processing + Spreadsheet and Mailing List 

€1 
HX-20 Portable 16K BASIC Computer 
PX-8 New Exciting Portable CP/M System 

PX-8 Portable CP/M Computer including Word- 
star, Spreadsheet, Cardbox and Basic 8 
RAM Disk for PX-8 — 129K Data Memory. 
Special Price if ordered with PX-8 £200 

TF-20 Dual 340K Disks for HX/PX 
CX-21 Acoustic Coupler 300 Bd Re-chargeable 

£ 
Bar Code Reader for HX/PX 
LQ1500 200 cps/65 cps letter quality printer 

£1100 
FX-80/RX-80/JX-80/HI-80 Printers ....... PHONE 
DX-100 13 cps Daisy Wheel Printer £475 

SANYO — Lowest Priced 16 Bit MS- 
DOS, 128 Kb Memory 
MBC550 Single Disk, Wordstar, Calcstar £749 
PABC555 Dual Disk, Wordstar, Calestar, Infos- 
tar, Reportstar £989 

WEC — 16 Bit PC with 1M Byte Diskettes 
APC Monochrome Single Disk 

_ .APC Monochrome Dual Disk 

APC Colour Dual Disk 
8201A Portable Computer 

CANON — Fantastic Compact Portable 
X-07 Portable 8K BASIC Computer 08 

BROTHER 
EP-44 Portable Terminal Printer 

COMMUNICATIONS 
Buzzbox 300 Bd Modem (Inc PSU) 
UK 250 10 Memory Telephone 
BT Hawk Cordless Telephone 

SOFTWARE 
Barcode Reading ROM for HX- 20 
Barcode Printing Concept 
Software HX20/QX10/PC 

A wide range of Business, Bar Code, Graphic, 
Data Capture and Communications Software is 
available for the above systems. 
Telephone for details. 

SERVICE AND MAINTENANCE 
We specialise in the repair of EPSON products. 
For a modest annual fee you can have all the 
benefits of ACTEL’s extended warranty including 
Securicor both ways for depot repairs and the 
use of our telephone HELP line. Same aay 
replacement and on site service also available. 
Write or phone for details. 

MUSIC SE FOR THE 32K BBC MICRO | 

* THE SYNTH x (0.S. 1.0+) 
“A very flexible and inventive program that’s highly recommendable.” (Dr David 
Ellis, E&MM, Oct 83) 
This ‘synthesizer’ program has features which to our knowledge are unique. 
* ALTER RHYTHM. The rhythm of a recorded melody may be altered by tapping 
on a single key. 

-* REPEAT. No need to play a phrase twice, great saving in space. 
* REAL TIME PLAYING. With alteration of volume, envelope and octave pitch as 
you play a note. 
* EDITING. Back and forwards whilst hearing the tune. 
* INPUT. May be hesitant or in correct time. 
* TIDY. ‘Cleans up’ inaccuracies of input on demand! 
* NUMBER OF NOTES. From 3000 for 1 channel to 1000 for 3, etc. Plus all 
that the other synthesizer programs do PLUS, iE sophisticated envelope editing 
(very easy), larger keyboard used (TAB to w cursor). No secrets, user 
transparent. 

* This is the program for the experimenter who wants to make HUMAN music 
rather than perform mathematical finger dexterity exercises. 

THE SYNTH. Cassette & instructions only £8.75 inc. P&P.: 

* KEYBOARDS x (0S. 1.0+) 
5 programs to turn your BBC into 5 real-time keyboards. 1. 3 simultaneous voices (in 
Basic for easy understanding) 2. Single voice M/C with Pitch Bend. 3. 3 simultaneous 
voice M/C with Envelope control built in. 4. Single finger Chord organ ranging over 
the whole keyboard, 2 variations for each chord. 5. Chord organ 2 with different 
chord configuration. These are all separate programs designed for you to use as they 
are or in your own programs. 
KEYBOARDS cassette & instructions £5.75 inc P&P 

* MUSICTOOLS x (all 0.S.) 
“Musicsoft also produce an excellent ‘Musictools 1‘ cassette... allinall, rather 
good value” (E&MM, Oct 83) 
Five music utility programs on one tape. 

Tune Generator with dynamic graphic Keyboard & Stave display, Envelope 
Command Explorer (Very easy to use), Musical Symbols Graphic routine, Simple 

DEMO DEALS: We usually have available at discount with full warranty and support, items 
which have been used for demonstrations. Please Telephone for further. details. 

All prices exclude value Added Tax and Carriage and are subject to revision in accor ‘aance with Manufacturers lists. 

Carriage free on-all pre-paid orders. ; 

GENERAL. ACCOUNTS, WP. 
ELEGTRONIC ORDER ENTRY, 
GRAPHICS, BAR CODES, 

, ‘COMMUNICATIONS. 
| Actel Computers Limited: 
The Computer Centre, Buigbrooke R Road, GAYTON, 
NORTHAMPTON NN7:3EU._ TEL: (0604) 858011 

ELECTRONIC SYNTHESIZER SOUND PROJECTS 

ESOP 
Distribution 

COMPUTER-SYNTHESIZER SOUND AND VISION 
—S 
Roland 

The 7th Annual Synthesizer Tape Contest 

“THE WINNERS’ PIECES” 
-A CASSETTE COMPILATION FEATURING RECORDINGS FROM A 

UNIQUE SELECTION OF INTERNATIONAL TALENT 

Side A Side B 

CLASS B —First Prize— CLASS B —First: Prize— 

‘ Kingsley H. Sage(15, U.K.) . Frieadrich E. Zimmermann (35, AUSTRIA) 
VISIONS OF AFRICA” “ATLANTIC” 

ore 

= 

~ Toshiyuki Morimoto(15, JAPAN) 2. Erik D. Huber(12, U.S. A.) 

EUEORE en Ni “DANCE OF THE NEUTRINOS" 
3. Kiyoto Morimoto(18, JAPAN) 3. David Stout(28, U.S. A.) 

“FLOATING DOWN THE RIVER opel BEA 
RICHAN” 

4. Fabrizio Cardosa (25, ITALIA) CLASS A —First Prize— 
"SYNTHETICA” 4. Walter Heinisch(25, AUSTRIA) 

5. Antonino Valenti(26, ITALIA) "MERCURY'S DANCE™ 
“DEA MEDITERRANEA 

(Mediterranean Goddess)” 
CLASS A —First Prize & Grand Prize— 

5. Michael E. Stearns(34, U.S. A.) 
6. Makoto Tsuda(22, JAPAN) “VOYAGER” 
Resto: CITY” 6. Katsushi Fujioka(26, JAPAN) 

7. Shigeo Ogasawara(28, JAPAN) "BRANDENBURG CONCERTO No.2 

“FROM THE ALBUM(Satoko)” {The 3rd Mov.” 

PRICE: £4.95p + 50p post & packing 

PLEASE MAKE CHEQUES/PO’S PAYABLE TO ES.S.P: DISTRIBUTION 

The Sound House East Molesey Surrey KT8 9JB 
Telephone: 01-979 9997 
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single line organ with sophisticated controls. Over 60 procedures for you to use in 
your programs already in working programs. 

MUSICTOOLS 1 cassette & instructions £5.75 inc. P&P. 

* PIEMAN x (all 0.S.) 
“The best version of Simon!|‘ve seen, it goes so much further than most” (Quote 
by a rival software firm!) Recommended for Primary & Middle Schools. 
Not as simple as Simon! It develops into’a fun set of ear cleaning and musical 
concentration games — from easy at infant level to impossible at graduation! 
Auto scoring. 
PIEMAN cassette & instructions £5.75 inc. P&P. 

ALL PROGRAMS TRANSFER EASILY TO DISC. 
Cheques and official orders to: 

MUSICSOFT (M), 12 Fallowfield, Ampthill, Beds. 

Telephone: 0525 402701 

/f you require further information, please send SA.E. 

AUTHORISED DEALERS 
DAY | STAR (0R TELEVIDEO, EPSON 

compurersiro HEWLETT-PACKARD ETC 

SUMMER SPECIALS 
MEMORY 128K £170 

PC EXPRESS 128K 560 

IRMA 3278 880 

EPSON .FX80 350 

BROTHER HR15 | 380 

DIRECTOR DY40 DAISY 800 

DX80 MATRIX 200 

PRINTERS 

COMPUTER SANJO MBC 555 (inc Software) 900 

SOFTWARE OPEN ACCESS 380 

LOFUS, 123 320 

FRIDAY 160 

D. BASE II 350 

WORDSTAR 240 

PERSONNEL PEARL 160 

BASF 5%” DS/DD (10) 24 

CONTROL DATA 5/4” DS/DD (10) 24 

54" 100 DISC STORAGE — LOCKS 16 

MX100 PRINTER RIBBON 6 

Prices valid until end of September 1984 

DAYSTAR COMPUTERS LTD. 
UNITS 4 AND 5 — NEW ROAD 
NEWHAVEN, SUSSEX BN9 OEU 
PLEASE TEL: (0273) 514874 
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AM SERIES 

Chris Naylor 
follows up last 
month's 
introduction with 
a bold foray into 
the domain of the 
Expert System. 
Seeing as it’s summer, there's 
one thing that most people in this 
country expect io see. Maybe it 
will only be a fleeting glimpse, but 
it willbe a glimpse of something so 
rare that you may well spend the 
rest of the year waiting to see such 
asight again... And the object 
you hope to see? The Sun. 

Lazy summer days are what you 
most have in mind at this time of 
year and yet, perversely, 
whenever the sun does come out 
italways seems to coincide with © 
that ‘Great Pestilence’ of all 
mankind — work. 

As you sit indoors struggling to 
complete some task or other, you 
inevitably think of your computer 
— ifthey’re soclever, why can't 
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they do the thinking for you? Why 
do you have to risk straining your 
brain, solving the problems of the 
universe when you ve gotan 
electronic ‘48K-of-mass- 
produced-brain’ that could do the 
straining for you. 

Real Expertise | 
For twenty years or so, computer 
scientists have felt exactly the 
same about work and, over those 
years, they ve come up with an 
answer — develop Expert 
Systems which will free you from 
the drudgery of having to think for 
yourself. 

Like ahuman expert, the 
system will be able to help you 

. with any task for which it has the 
necessary knowledge. Unlike the 
human expert, however, it will 

| never tire, go to sleep, want 
paying, make mistakes or object 
when you switch it off. And such 
expert systems do exist. They 

| aren’tascience fiction dream or 
an experiment. Programs like 
DENDRAL can already analyse 
molecular structure for working 
chemists — producing results so 
good that several learned journals 
publish academic papers which 
relyon DENDRAL’s advice. 
Expert systems configure large 
mainframe computers — like the 
R1 program.used by DEC. They 
diagnose infectious diseases 
using MYCIN, and heart-related 
diseases using PUFF. They help 
search for precious metals 
(PROSPECTOR); and all are 
working, commercial, expert 
systems. Every year the list gets 

bigger as new systems are written 
which are expert in new areas. 

So, why not write an expert 
system for your own micro? Let 
that do the thinking, while you - 
bask inthe sunshine. There’s no 
reason at all why you shouldn't do 
this — a micro is perfectly 
adequate for many expert 
systems. But, first of all, you ought 
to stop and ask: what, exactly js an 
expert system? 

The Big Pay Off 
It’s fine to talk about asystem that 
replaces ahuman expert, but 
suppose that you wrote a small 
salaries program. Doesn't that 
replace human experts? Some 
years ago there were a lot of 
‘salary clerks’ jobs, butnowa 
quick glance through your local 
paper will provide surprisingly few. 
Yet, this work did require some 
expertise and now a program has 
replaced that human expertise 
with machine expertise. So, 
maybe, you could calla salaries 
program an expert system. 

Maybe you could, but very few 
people would be happy with that 
description — largely because of 
the odd position of artificial 
intelligence as a subject. Al is the 

subject which covers things which 
haven't been done before, ideas 
which are not yet in widespread 
use. And, as salary programs are 
in widespread use, then they can't 
be Al. And, as expert systems are 
a branch of Al, salary programs 
can't be expert systems. 

It's as if, by producing the term 
‘expert systems’ we have to think 
of something rather different — 
even if we have to stretch the 
meaning of the words a bit in order 
to produce this difference. 

And that’s where the problem 
lies — there isn't any universally 
accepted difinition of an expert 
system. There really isn’t any one 
set of features which an expert 
system has to have in order to 
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prove it’s an expert system. All we 
can dois to outline some of the 
main trends that seem to be taking 
place when people start to talk 
about the things. | 

‘Arranging Blocks 
Typically, the most noticeable 
feature of expert systems is that 
they are arranged in a slightly 
different way to most conventional 
programs. In an ‘ordinary’ 
program you have the program 
and the data. In an expert system 
you have an inference engine and 
a knowledge base which in many 
cases correspond to exactly the 
same things as program and data. 
The difference, where there is 
one, lies in the way the 
programmer approaches the task. 
In aconventional program, the 
bulk would lie in the program, with 
data being called in only as 
necessary. Inan expert system 
you try to turn things around the 
other way and place the bulk of the 
work into the knowledge base, 
devising a ‘driver’ program (called 
the ‘inference engine’) to control 
this knowledge and act sensibly 
onit. 

There are two main advantages 
that come from this approach. The 

first is that the data becomes more 
transparent in some way. It 
becomes easier to understand by 
the average person. This is 
because it’s often rather fuller and 
more ‘wordy’ than a typical slab of 
conventional data. Which is one 
reason (possibly the only reason) 
why it’s called ‘knowledge’ rather 
than ‘data’ — it’s an attempt to 
encapsulate human knowledge 
and then make the machine 
understand that, rather than 
forcing human knowledge into a 
form which machines can process 
easily. 

The second advantage arises 
from this knowledge-orientated 
approach and it stems from the 
fact that a lot of human knowledge 
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can be represented in very similar 
ways. Suppose, for instance, that 
you had an expert system which 
could diagnose infectious 
diseases. That means there is an 
inference engine which will drive a 
knowledge base and that this 
knowledge base currently 
happens to hold information on 
infectious diseases. But if, for 
instance, you had knowledge ona 
different subject which was 
structured in much the same way, 
then this new knowledge base 
could be equally well driven by the 
same inference engine. So, in 
theory, you could unplug the 
infectious diseases knowledge 
base and plugin, say, a 
knowledge base on heart 
diseases and suddenly you have 
an expert system which is expert 
in some totally new field. And that, 
incidentally, isn’t at all fanciful. 
MYCIN diagnoses infectious 
diseases; but take away its 
knowledge base and you're left 
with the inference engine (called 
EMYCIN, for Empty MYCIN—ie, 
itis empty of all knowledge). Then 
fill it up with a Knowledge base 
covering heart infection and you 
have anew expert system. In that 
example; the new expert system 
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was called PUFF and, just to 
assure you that this isn’t beyond 
the capabilities of the micro, PUFF 
has actually been re-written into 
BASIC! 

Layout Matters  —_ 

So far, this approach might sound 
pretty promising or, atleast, fun. 
But there are drawbacks — the 
main one being that not all human 
knowledge can be represented in 
exactly the same way. PUFF and 
MYCIN work in different careas, 
but they both work within the 
overall framework of medical 
diagnosis. DENDRAL, which 
works in terms of chemistry 
-symbols, simply couldn't be 

| adapted to fit into the EMYCIN 
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| tramework because the 
knowledge is so very different in 
structure. 

So, if you decide to build an 
expert system of your own, the 
first thing you have to decide is the 
‘Domain of Expertise’ — a classy 

_phrase which only means that you 
have to decide what it is that you 
want your system to be expert at 
(well why didn’t you say that in the 
first place — Ed). Having decided 
on some domain you then have to 
think about the kind of knowledge 
the system will need in order to be 
expert in this field. Youdon't have 
to think it all out in detail, but you 
do have to think out it’s structure. 
What form is the knowledge to 
take? Once you've started to do 
this two things should start to 
become fairly clear. The first is the 
form the inference engine should 
take — it’s no use thinking of a 
nice knowledge base if you can't 
write a program to handle it. The 
second thing that should emerge 
is whether this structure is unique 
to this particular domain or 
whether it happens to match other 
domains as well. 

Suppose, for instance, that you 
decided to develop an expert 
system which would be able to 
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advise you ona micro to buy. Well, 
inasense, that’s not too hard — 
the knowledge base will consist of 
the model name, price, colour 
capability and memory size (Say) 
and the inference engine has to 
take all of this into account when it 
comes to advising you on your 
choice of micro. But, really, all the 
inference engine would be doing is 
to put up anumber of ideas (the 
number of different micros you 
could buy) and ask a few 
questions to whittle down the 
choice. And that isn’t wildly 
different from, say, trying to find 
out why your car won't startin the 
morning, or whether or not you've 
got measles. 

Considerations of this sort can 
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go along way to help you decide 
what sort of an expert system to 
write because, the more 
generally-applicable the structure 
the more things you can use it for. 

If, however, you wanted an 
expert system that would help you 
to solve problems in maths then 
that wouldn’t be impossible — but 
it would be hard to think of 
anything else which it might 
usefully be made to do— the 
inference engine could be justa 
little too domain-specific. 

Apart from the attraction of 
writing general purpose inference 
engines that can become expert in 
anumber of different fields, expert 
systems also tend to have the user 
of the program very much in mind. 
After all, if you had a real, live, 
expert he wouldnt just pronounce 
judgement and then walk out the 
room (or if he did, you'd probably 
ignore the advice). You would be 
able to ask him to explain his 
advice or decisions — you could 
talk to him and discuss the 
problem you have. 

And, in an ideal world, you 
should be able to do something 
like that with an expert system as 
well. Itshould be able to explain 
why it came to a particular 

conclusion and, even, be able to 
explain any line of reasoning 
which it followed. Some expert 
systems can do this, but, if you 
decide to build you own, bearin 
mind that this can be one of the 
hardest tasks. 

TheoreticalDoubts 
The only remaining problem is 
how to write an inference engine 
—the program that’s going to 
work on the knowledge base. But, 
maybe, ‘only is an 
understatement since some of the 
methods used are extremely 
complex. For instance, suppose 
your expert system asks you a 
question and you don’t know the 
answer. What does it do? 

* =. 

Somehow it has to allow for your 
uncertainty. And, even if you do 
know the answer, that particular 
answer might suggest something 

| to the expert, but it might not 
suggest it with any great certainty. 
There can be lots of room for 
doubt with many of the problems 
expert systems are given to solve 
and, often, this doubt is handled 
by using probability theory in the 
design of the inference engine. 
Probability theory and other 
solutions are covered in several 
books (eg, Build Your Own Expert 
System — Sigma) but, for an 
example of asimple expert system 
have alook at the example code 
on this page. This is designed to 
help decide which micro to buy. 
Notice that the DATA statements 
contain the knowledge base which 
can be extended or altered 
independently of the inference 
engine (the main part of the 
program). The system is very 
simple and, with a bit of thought, 
you should be able to modify it so 
that the same inference engine 
can be used for other tasks which 
have asimilar nature — such as 
becoming expert in some other 
purchasing decision. Then try 
modifying it even further so that it 
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will be expert in some field not 
involved with purchasing (like 
trying to decide why your car won't 
start in the morning, or identifying 
particular fossils from your 
description of them). But, while 
you re modifying it, try to do itin 
such a way that it can still act as an 
expert on the original problem — 
that way you might gradually finish 
up with a general-purpose 
inference engine of your own 
which can be used as an expert 
system in a wide variety of 
situations. 

The program presented here is 
designed to allow you to build up a 
body of advice for someone who 
wants to buy a micro. Youcan add 
to, or alter, the knowledge base 
(lines 1000 forwards) pretty much 
as you wish — but check that any 
alterations are in the same format 
as the current examples, or be 
prepared to alter the inference 
engine. Additional numeric 
variables can be added easily by 
increasing the value of V inline 50. 
Note that special code is needed 
to handle non-numeric variables 
(as inlines 100,120 and 130). 

_ The program works by using a 
fairly simple method of checking 

the knowledge base for the micro 
that best matches the 
requirements you key in and then 
gives you details of this best 
match by way of explanation for its 
decision. 

{0 REM INFERENCE ENGINE 

20° HOMES: PRINTS wexPERT = PRINE 

30 PRINT : PRINT “REPLY BY NUMBE 

Ro"; PRINT "IF THE ANSWER IS 

NON-NUMERIC USE ": PRINT "HW 

UMBERS INSTEAD - EG. i/0 FOR 
y “N u 

40 PRINT : PRINT 

30 X = i100:\! = 3: REM x IS THE WM 

UMBER OF DIFFERENT MODELS TH 
E PROGRAM CAN CONSIDER AND Vv 
“IS THE NUMBER OF DIFFERENT 
VARIABLES ON EACH MODEL 

DIM RCV,X? ,ASCU) DEX) MEV MS 
CMD MBOX) VEY) 

70 RESTORE :E = 0 
READ M$, A$(1) ,ASC2) ABER? 

70 READ AS: IF A$ = "999" THEN 1 
90 

100 E = E + 1: READ R(1,E>,C#,R¢3 
53 

110 M&CE) = AS 
120 IF C# = "YES" THEN :R(2,E) = 

1 
i130 IF C# = "NO" THEN :R(2,E) = 

0 
i4f FOR I =1TaV 
150 MCI) = MCID + RCI,ED 
160 MSCI) = MSCI) + RCI,E) * 2 
170 NEXT 
180 GOTO 90 
i90 FOR I =17T0V 
200 YVely = MSCT)./ E - «Med 7 &) 

210 NEXT 
220 FOR J=1 TOV 
230 PRINT At¢d9s" "rs: INPUT x 
240 FORI=1T0E 
250 DPtlo = DCI) + 4¢% = ROT SIDD 

By eed) 
260 NEXT : NEXT 
270 D = 1E38:HD = o 
260 FOR I =1T0E 

IF De¢I> <¢ BD THEN 
DCT? 
NEXT 

PRINT : PRINT "I ADVISE :"5M 
$CHD): PRINT : PRINT "BECAUS 
E THAT MATCHES": PRINT "OUR 
REQUIREMENTS BEST" 

FRINT : 
PRINT 

FOR I= 170 ¥ 
PRINT ASC 133" “SRCI,HD> 
NEXT 

END 
REM KNOWLEDGE BASE 
DATS MODEL NAME,PRICE,COLQ 

UR MEMORY SIZE 
DATA MODEL A,200,7ES,48 
DATA MODEL 6,300,7E5,64 
DATA MODEL C,100,N0,48 

DATA MODEL 0,50,Ma0,12 
DATA FES 
REM 2 Soe) tS: THESSTOP CODE A 

NO FOLLOWS THE FINAL ITEM 
REM C COPYRIGHT CHRIS NAYL 

OF 19384 

tHD = 1:0 = 

320 PRINT "IT HAS :-": 

330 
340 

350 

360 

1000 

1010 

1020 

1030 
1040 

1050 

1040 

1070 

2000 
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INCREASE YOUR SYSTEMS SPEED 
WITH ONE SIMPLE PLUGIN UNIT 
INTERNAL SPOOLERS FOR EPSON 

8K £59.95 
16K £69.95 
32K £79.95 
64K £109.95 

EXTERNAL SPOOLERS MAINS POWERED 
PARALLEL TO PARELLEL: 8K £79.95, 16K £89.95, 32K 

£99.95, 64K £129.95 

PARALLEL TO RS232: 8K £99.95, 16K £109.95, 3clt 

£119.95, 64K £149.95 

RS232 TO RS232: 8K £99.95, 16K £109.95, 32K £119.95, 

64K £149.95 

RS232 TO PARALLEL: 8K £99.95, 16K £109.95, 32K 

The DUPLEX SUSS-BOX and DUPLEX SUSS-ADAPTOR have 

been designed to enable the less skilled computer user to 

have a better understanding of the correct working 

connection between a computer and a peripheral, such 

as a printer. This is achieved by using the 

commonly used signals (wires) of the RS232C 

serial data cable specification, a matrix-block 

and special connector pins. By inserting the 

connector pins into the SUSS-BOX’s 

matrix-block at 

the axis of 

Pocket size 

signals are routed into the 

SUSS-BOX by two 25 way D type connectors; 1 < female, 1 x male. The SUSS-BOX also provides 

a lamp for each signal to show its condition when connected in line, ie High or Low. 

SUSS ADAPTOR 
When the user has achieved the correct Pin-out’ between a micro computer and a printer the DUPLEX SUSS 

ADAPTOR should be used as a permanent means of connection. This is done by ‘transposing’ the correct matrix block 

pin-layout already established with the SUSS-BOX onto the matrix block of the SUSS ADAPTOR and then installing 

the SUSS-ADAPTOR in between the computer and printer. 

SUSS BOOK (2nd edition) 
If the user specifically wishes to connect a microcomputer to the OCTET or HERMIT typewriter/printer then refer to 

DUPLEX’s SUSS-BOOK for details on various microcomputer cable Pin-outs’. 

£119.95, 64K £149.95 

INTERFACES 
IEEE TO CENTRONICS £69.95 
IEEE TO RS232 £79.95 
PARALLEL TO RS232 £79.95 
RS232TOPARALLEL — > £69.95 
COMMODORE 64 TO PARALLEL INC. 
PRINTABLE CURSOR AND COLOUR 
CONTROLS | Lae 95 

_ All prices exclusive of VAT 

DEALER ENQUIRIES WELCOME 
IBEK SYSTEMS 

437 Stoney Stanton Road, Coventry, West Midlands 
Tel: 0203-661162 

South — 52 High Street, Stock. Essex CM4 9BW. Tel: 0277 841011 

* — Midlands/North - 2 Leire Lane, Dunton Bassett, Nr Lutterworth, Leicestershire LE17 SJP 

Tel: 0455 284398 

All prices are based on cash-with-order terms 

HISOFT ULTRAKIT @ 
THE) BASIC TOOLKIT 

FULLY MICRODRIVE COMPATIBLE 

‘A 

PROGRAM EDITING PROGRAM DEVELOPMENT 

— Block DELETE, MOVE, COPY, MERGE — Execution TRACE. Manual control over execution 

— Advanced FIND & SUBSTITUTE speed (down to 1 line/sec.). Single-step facility 

(either global or single-shot) — Complete ERROR and BREAK trap 

— AUTO line generator ON ERROR GOTO ON ERROR RESUME 

— EDIT specific line ON BREAK GOTO ONBREAK RESUME 

— Full RENUMBER with line report Can be set/reset independently 

Variables CASE-CHANGE List VARIABLES. Useful debug aid 

| PROGRAM COMPACTION EXTRA FEATURES 

— REMKILL with protection for m/c — Flexible ALARM CLOCK with independent 

— Statement PACKER control over clock time, alarm time & alarm 

— 2 types of number CRUNCH routines on/off 

— Savings of up to 45% in program size possible — 10 USER-DEFINABLE KEYS (up to 256 bytes each) 

with no change to execution logic — Full memory-map and display of selected system 

that the program will run faster) variables 
— Easy-to-use and fully interactive, works with all printers. 

— Completely self-contained generating its own error-messages. 

— Less than 7K in length (protecting UDG area) optionally reducible to less than 5K. 

HISOFPT DEVPAC 180 High Street North 
» £1 44 

Dunstable, Beds. LU6 1AT 
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Ist Prize: Alphacom 81 
~ (worth £150) 

“and Prize: Alphacom 42 
(worth £100) — 

aoa donated by Dean Electronics of hacen | 

The Alphacom 81 isa super 80 column 
thermal printer with full graphic capability and — 

100cps print speed. , 
‘The 42 has a slightly slower speed (80cps) 

and reduced column width (40 cols), but still offers — 
full graphic capabilities. | 

Both printers can operate with Commodore, BBC, 
Atari, Dragon and other RS232-compatible machines. 

| TOENTER: 
All you have to dois write four reasons 

(1 0 words or less each) why an Alphacom printer would 
enhance your computer set-up. Entries must be 

~ written on a postcard only and received no later than 
15th August 1984. Send your entry to: 

~ WM&SRAlpha-Comp., 
~ Which Micro, 

-Scriptor Court, 155 Farringdon Road, 
London EC1 SAD. 

No EMAP employee or their relatives may enter this competition. 
_ Winners will be notified by post. The Editor's decision is final and no 
correspondence will be entered into concerning the results, which will be 

publishedina eae areal edition of Which Micro. 
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PRICES THAT'LL KNOCK 
YOU OFF 
YOUR FEET! 

=' 

* Guarantees available 

* Superb stock of computers and peripherals 

* Express delivery 

RING 01-947 8562 
Official suppliers to the U.K. government departments, 
British Telecom and many multi-national organisations. 

Apricot 256K .1x%315 D/D + Monitor. <... .. £1349.00 
Apricot 256K 2x315 D/D + Monitor...... . £ 1499.00 
Apricot 256K 2x720 D/D + Monitor ...... £1599.00 
Apricot 256K 10MB HD.D+Monitor...... £2379.00 
pommodare ie te, a ane £152.18 
ommodore ViIGZ0 Starter pack... oo ee. £108.69 

LOMMOROTe ok 04 (Portable) a Ss en ee £609.00 
Epson, Ga10-4+ AX80.4 cable: >. :. oboe. £ 1599.00 
EDSON mat aDie tb cds. So es ya £649.00 
Epson Portable: PX RAM oo ack oe oe £799.00 
RAV DiC ee ea a ea E ONS Dy £1199.00 
RaVeOUOMBa cheat nina Nae ly a £2099.00 
ONG ANN S sane ee re eee £145.00 
Sanyo MBC555 2x160K D/D + Monitor ..... £899.00 
SINC ZX ODeEUMl’ BK ee £100.00 
DINGS AGH et ete CT a ging, £oo.00 
OIG TARA a A ey ee ~£1650.00 
SINGS f- 250K 1.2 20BMB eo os £2950.00 
TEMOMIGIOO a ea a. era este ON ay or hee PO.A. 

Commodore 1701 Colour Monitor......_. - £175:00 
Sanyo 2112 Green Screen 15MHZ ..... £65.00 
sanyo 3125 Col. Med. Res 800PIX .....__. Ho. 00 
Sanyo Sve Col Res A00PI £399.00 
Commodore 1547 Disk Drive: <0 Biooe 
Oric TSI CIV CIS 3S Gal n ice aR ea £229.00 

sinclair Interface ‘1’... . 
Commodore CaN Cassette <i.) a £35 
OOUWANG WOM ayes bro £250.00 

SAG EACCOUMS i oS ka £295.00 
All leading software names available....... . PO.A. 
Tailormade software written by our inhouse software 
Hei ARY 1 rien Paes bering Wa ia oe Mee aC PO.A. 
Keyboards, cable, interfaces, tractor feeds, sheet feeds, disks, 
software, up grades, listing paper, ribbons, daisy wheels 
available for most products. 

leet v 
verve) 
oe we! 

Alonacom.-32 Printer. ee ane ce £59.99 
BrotmenAR 152) feos a eee ee, ene $300.00 
BOHM CoO se sya 2s vin ic hes Sone ibe Se £500.00 
Daisvorep 20008 200PS) Sane) re £246.00 
DiaiG a0 (AP ce eee i womle weet) oy £1320.00 
EP 44 Personal Elec. Punten ate £195.00 
UD le? 1010 Reipetiae oi aatece ett cm tes kn £330:00 
Quen-Data Daisy Wheel Printer.......... EZ 30;00 
Omer ty 40 RO) oe aa 1190.00 
Gomme G/ 45 (RO). oi ks We eine meme! £1590.00 
PEP eBITehsP O20 a he ee ee £599.00 
UC MOMMA OOO.) ES Secs, Sees emery | £899.00 
ROM@U RT OUO =. ct ey, ee eh £1239.00 
smith Corona TP1 Daisy Wheel Printer . £175.00 

aCe XEDP OO00: © oa een ee io ee on £799.00 
BO UNeteio. : 20) es etme ee oS £145.00 
Da Omer nOGOA (NL Qieaei on 8 £299.00 
Commodore MIS 8014 ato £175.00 
Commodore: 1526: Printepws ve oe £250.00 
BOSOM ACUI. Soe 0 eee te a Pe oF £199.00 
BUSOU MOU ELIS ke ein.) Weems’ 2. yn) £225.00 
SOM AO Ue Ss oat) eam ce Eh. POCO 
PocomRATOO- F/T Printer: Me ene os. £345.00 
sore (OOF/ Tf... : * eee een ae £425.00 
Mannesmann Tally MT80n.2 48). ) = £199.00 
Mannesmann tally MiM6074......°... £399.00 
Mannesmann Tally MT18Q. ......~.0~ £599.00 
OR Microline 82A Printer tc4 >, ou £259.00 
Ee MOUMCL OG ONS: ene cur Se £399.00 
I WCKOUINE 92 (Ryo 7h Cee ea £399.00 
OreMICrOlING 84:(P). 2 o>: eae ee ere es £635.00 
ametO (NEO). sR Pe ants a £499.00 
Semmoona GPIOOA 2) < ager ee £179.00 
meme ciara OOVG bee we  o  e £175.00 
SUE GROUSE] 2 ie Es ae fo £185.00 
DUMP UMNIION 2255 45... TERM yo ee eta £209.00 
SIGUE DIEU 2 0 aires mee. aa aa £319.00 
EC alin (P)' oy Re ee ae cot OE £469.00 

All prices excluding V.ATT. 
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You are looking at the sleek, ultra modern 
lines of the latest dot matrix printer from 
Mannesmann Tally; the people who probably 
have more experience in computer printers 
than just about anyone. 

The MT801s a high quality, low cost 80 
column, 80 cps printer that will complement 
any of today’s micros in looks and quality; in 
either the home or the office. 

It has been designed with industry- 

compatible interfaces in hardware and 
software. 

Experience tells us exactly what you want 
froma printer—The MT80 has dual density 
dot addressable and line graphics. An easy 
change, long life cassette ribbon. It can handle 
both tractor-fed fanfold and single sheet 
paper. There is a unique quick tear facility 
giving you a clean cut along the entire width 
of the paper. And it even has an optional 

sound reduction kit for those of you who like 
to hear yourselves think. 

But best of all, it comes equipped with 
another valuable asset. A very attractive price 
tag. 

Contact your nearest dealer or send for 
our colour literature. 

MT Direct, Molly Millars Lane, 

Wokingham, Berkshire RG11 2QT. 
Telephone: (0734) 791619/791533 

MANNESMANN TALLY 
CREATING THE RIGHT IMAGE IN PRINT 



Printers and monitors are the most important peripherals for home micro 

PRINTERS 
Buying a torture rack is one way in 
which the home computer user 
can extend their new toy (sorry, 
system). However, thankfully 
there are afew more practical 
approaches. Most users start their 
computing days with the basic 
machine itself, and perhaps a 
humble cassette deck as a 
storage medium. However, as 
time goes by the desire to ‘keep up 
with the Joneses’, down at the 
local computer club, grows and so 
the bank balance must be 
searched in order to find out which 
expansion will come first. 

In order to lessen the risk of you 
rushing out and buying a totally 
unsuitable piece of equipment, 
thus wasting money that would be 
better spent on aten year 
subscription to Which Micro, this 
month's supplement features a 
round-up of available and popular 
monitors and printers. Some, but 
we must point out not all, have 
been field tested using a variety of 
home micros, and have proved to 
be reliable and useful additions to 
the system. 

Monitoring Monitors 
Monitors can be an expensive 
purchase, and before buying one 
it's worth spending a bit of time 
sitting down and deciding whether 
or not you really need one. After 
all, most home computers can 
quite happily work off a domestic 
television, and if they can’t maybe 
you shouldn't be buying thatone 
in the first place. 

For some kinds of work itis vital 
that the resolution and clarity of 
the display generated by the 
computer is of the highest possible 
standard, and aclapped-out 
fifteen year old television is not 
going to produce the finest of 
pictures. 

Itis also a lot, lot easier to work 
with a high quality display for any 
length of time than it is to work with 
a poor display. Eye strain can be 
an occupational hazard in the 
computing world. 

So, for whatever reason you 
decide that a monitor is going to be 
needed. The question then comes 
down to: which one to buy? 

Guiding Light 
Monitors, rather like televisions, 
come in all shapes and sizes. 

There are two main types of 
monitors available, and the 
difference between the two 
determines what sort of picture 
you are going to see on your 
screen. Bear in mind thata 
monitor is generally not going to 
be capable of generating any 
sound, so if your computer 
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produces sound through the 
television set (like most 
Commodore equipment) then this 
iS a point to watch out for. 
Spectrum, Oric, Electron owners 
have no such worries. 

The type of display that you'll 
get is related to the way 
information is displayed on the 
screen. This can be done using 
either a dot-phosphor screen, ora 
striped phosphor screen. Dot 
phosphor ones are better at 
producing individual character 
displays, and for something like 
word processing, where the user 
will be staring at the screen for 
long periods of time, these are to 
be preferred. 

They are also capable of 
displaying information to amuch 
higher pixels per line ratio. Thatis, 
the number of individual dots that 
can be displayed on one 
horizontal line of the screen. 
Needless to say there are 
drawbacks to using this sort of 
monitor, and chief amongst these 
is that they cost more! However, 
the likelihood is that the monitor is 
going to last a lot longer than the 
computer that it’s being used with, 
and it’s acomforting feeling to 
know that as you upgrade your 
system the monitor will be able to 
cope with any increase in 
resolution that you might wish to 
display. 

All monitor manufacturers tend 
to quote impressive figures at you 
about scanning frequencies, 
positional errors, and so on, but 
your main requirement is the 
resolution, and the overall display, 
so if possible get to see a model 
working with your computer before 
you buy it. 

The two main ways of sending a 
monitor signal are RGB (where the 
signals are sent as three separate 
colours, namely red, blue and 
green, and a separate sync signal 
that combines the lot), or 
composite video (which sends the 
whole lot down as one bunch with 
the three main colours already 
synchronised). Find out which, if 
any, your computer has before 
scanning the shops for the model 
of your dreams. 

After deciding that you can 
justify the cost, what resolution 
you want and can afford, and that 
the monitor you want will actually 
work with the computer that 
you've got at home and is capable 
of producing what for you is an 
adequate display, you're home 
and dry. 

For those of you still far away 
from home and distinctly wet, we'll 
start our round-up of available 
monitors. 

On Display 
First of all, is it possible to cut a few 
corners and save yourself some 
money into the bargain? This is 
not always desirable, but if you 
want to take the plunge and hope 
that you’re not going to end up 
with something no better than an 
ordinary domestic television, then 
it might be worth considering a 
company who've recently 
announced that they're converting 
certain television sets into 
monitors. 

The company in questionis a 
Scottish one called Doublemode, 
where they produce RGB sets for 
BBC owners (at present) for just 
under one hundred pounds. They 
also say that they hope to be 
producing some composite video 

people shortly (they might well be 
doing this by the time you read this 
supplement), and even a special 
Spectrum set sometime this year. 

Screen widths are 20 inches, 22 
inches or 26 inches, which is a bit 
large if the monitor is going to be 
sitting two feet away from you on 
your desk, but if for some reason 
you are prepared to sit further 
away then it might be all right. 

However, back to monitors that 
really are monitors, and an 
interesting range from Opus 
Supplies Ltd. 

They produce two models, one 
with a high resolution of 580 by 
470 pixels, and one with the 
slightly lesser resolution of 370 by 
470 pixels. The former is priced at 
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users. Pete Gerrard, Gary Evans and Clive Williamson look at the options. 

‘ £029.95. while the latter is retailing 

~ 
SS aS 

for £179.95. Both of these are 
RGB only, which means that 
they ll quite happily work with BBC 
computers, Electrons, Spectrum 

QLs (although whether you ll ever 
be able to get one to prove that 
pointis another question!), Lynx, 
Oric and Apple machines, to name 
but a few. 

Both models have a 14 inch 
screen, which is really about as 
big as you need to get. Not too 
overpowering, but at the same 
ttime not too tiny that you have to 
keep peering at the thing in the 
hope of seeing anything, which 
defeats the point of having a 
monitor in the first place. 

Their only control other than an 
on/offswitch is a brightness one, 
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whereas some models we'll be 

looking at later came with contrast, 
horizontal and vertical hold etc. 
However, the price is rather nice, 
and if you really want to get at 
things like vertical and horizontal 
hold they are there if you're 
prepared to be a dab hand with the 
old screwdriver. 

The one used here performed 
quite happily for a reasonable 
length of time, and the picture 
quality remained constant 
throughout: Interesting, because 
one of the ordinary television sets 
usually used has a habit of 
‘jumping’ every now and again. 

Collected Chroma 
Digivision produce a range of 
monitors, both colour and 

monochrome, that will, with the 
correct model chosen and the: 
correct cable installed, work with 
just about any computer you can 
care toname, including the BBC, 
Electron, Commodore, Apple, - 
Hewlett Packard, Atari, and so on. 

Of allthe monitors thatwe . 
tested out, Digivision were ahead 
of the rest, in terms of picture 
quality, resolution and indeed 
mere aesthetic appearance, but 
bear in mind that we weren't able 
to look at every machine offered 
by every manufacturer. 

This ‘top of the list’ award is 
perhaps due to Digivision’s long 
standing relationship with the 
industrial world, which meant that 
any monitors produced by them 
had to be of avery high standard. 
Fortunately those standards 
haven't dropped in being 
transferred over to the home user. 

If you do choose a Digivision, 
remember that they do an awful lot 
of different models, most of which 
are individually ‘tweaked’ to suit ' 
different makes of micros. For 
instance, their RGB models are 
designed for things like the BBC, 
and it is only the monochrome 
ones (monochrome not 
necessarily meaning black and 
white: the colour displayed on the 
black background is very much up 
to you) which offer the sort of 
composite video input required by 
machines like the Commodore 64. 

The resolution offered on the 
higher priced models is quite 
staggering: up to 1476 pixels per 
line on a20 inch model, and this 
only drops to 1046 pixels per line 
on amore standard 20 inch. You 
can even get the executive casing 
to match your executive life-style, 
giving you a swivelling, tilting 
case, but whether any of us would 
be able to find the money to buy © 
that particular model is a different 
question. 7 

Another set of RGB models 
comes fromthe renowned — 
Japanese company Kaga 
Electronics Ltd, but there are 
several distributors for those over 
here, including Data Efficiency 
Ltd. 

Kaga models are interesting 
ones in that they have more than 
one connector at the back of the 
set to cope with a variety of 
different cable interfaces. This 
means that a greater range of 
micros than usual can be 
connected up to the one, standard 
monitor, although we are still 
restricted to those that produce a 
true RGB signal. The width, height 
and deviation of the picture 
displayed can all be altered by the 
user quite easily, although if 

anything else is required the unit 
should really be returned to the 
place from where it was bought. 

Again, the picture displayed on 
the one used here was of a much 
higher standard than the display 
that we’re usually used to, and it 
remained stable even after 
prolonged use. The screen display 
of 12 inches diagonally was alsoa 
lot easier to work with than some 
of the other, larger models tested. 
Still, you pays your money... 

The final model we looked at 
was one of arange available from 
Microvitec Ltd. 

~ They have a wide choice of 
models available under the 
general name of Cub colour 
displays, with. screen sizes 
ranging from 12 inches through 14 
inches and up to 20 inches. 
Resolutions offered are the usual 
standard, medium and high, and 
you even get achoice of three 
display cases as well. 

~ Guess what? We're into RGB 
land again, so it’s good news for 
BBC owners, and bad news for 
everyone else. With a choice of 
controls for brilliance/brightness 
and contrast these machines were 
easier to change than most, and 
for the more technical of you out 
there Microvitec obligingly came 
up with a set of circuit diagrams for 
the insides of the beast. Be careful 
with those warranties though if you 
start tampering with it. 

And The Rest 
More and more companies are 
now producing monitors for home 
computer use, and some of the 
more experienced companies 
who ve gained recognition in the 
past for their work on ordinary 
domestic television sets are now 
seeing the advantages of 
producing cheap monitors as well. 

Philips is one such company, 
who've had the foresight to equip 
their 12 inch monitor witha 
loudspeaker for those computers 
that rely on the TV to produce their 
sound. This is well worth a look if 
you re counting the pennies, as 
their model number V7001 costs a 
mere £69.95. 

Another one from Philips is 
called the TP200, retailing at 
about £75. Complete with anti- 
glare screen, this is yet another 
RGB model. Distributors in the UK 
include EMCO down south, and 
Vako Displays for those of you ‘up 
north’. . 

ITT Television is aname that 
should ring a few bells, and they're 
offering a choice of either RGB or 
PAL sets, which should keep most 
users happy. Both of these have 
14 inch screens, and the RGB one 
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sPECcIA® 
will set you back around £280, the 
PAL one around £310. 
Some computer manufacturers 

produce their own dedicated 
monitors. Commodore owners 
would do well to consider 
Commodore’s own monitor, since 
itis one of the few that will actually 
work with the Commodore kit, and 
itis not over-expensive. 
Commodore expert Barry Miles is 
quoted as saying that ‘I was so 
impressed with it (as a review 
copy) that | went out and bought 
one’. Seasoned campaigners will 
know what a compliment this is. At 
least he didn’t buy the company. 

In the end, after due 
consideration over which model 
you want to buy, we can only 
reiterate the advice given earlier: 
see it working with your computer 
before you part with any money. 
You might save yourself a small 
fortune. 

Printers: 
To Buy Or Not To Buy 
Before going on to consider 
various printers on their individual 
merits, it’s worth pausing a while 
to consider some general rules 
that ought to be applied when 
you re faced with ‘the decision’. 

The most obvious question is 
‘do you really need the printer at 
all?’ They can be expensive 
commodities, and if you waste two 
hundred, four hundred, a 
thousands pounds or more ona 
machine that is not being used 

more than 1 per cent of the time, 
neither you nor your bank 
manager will be very happy. 

Use And Abuse 
The first use of a printer for most 
people will probably be obtaining 
hard copies of program listings. 
Lengthy programs become 
virtually impossible to de-bug 
when you can only see a small 
window of the listing on the screen 
at one time, whereas life is made a 
lot easier if you can trace program 
flow through the whole listing. 

If it is only to be used for listing 
programs, then a simple dot- 
matrix printer should be 
considered. However, what if you 
want to later use the printer to 
send out letters to people as your 
system grows and you decide to - 
do more and more of life’s 
mundane tasks with it. Perhaps 
your mum wouldn't mind too much 
if you sent her a letter printed out 
on the Sinclair printer, but we can’t 
imagine too many business 
associates being very impressed. 
Especially when they get covered 
in grime as the letter disintegrates 
in their hands. 

~ Most printers produce the same 
image all the time. Thatis, the 
quality of the output cannot be 
changed at all, and the only 
difference in the image that you 
seen on the paper is dependent on 
the age and quality of the ribbon 
being used. However, there area 
select breed that allow you to print 
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in what is known as ‘double strike’ 
mode. This gives a much heavier 
impression on the paper, since the 
printer is literally printing out each 
character twice. 

Naturally enough, this slows the 
printer down to half its normal print 
speed, but since the quality of the 
output is now much more 
impressive, you could send letters 
out that have been printed in 
double strike mode and then 
revert back to normal mode when 
simply printing out listings. 

Daisy, Daisy 
If the printer is to be used solely for 
what might generally be termed 
‘business use’, then the choice of 
printers widens to include the 
daisy wheel. These tend to be 
much slower in printing than 
normal dot matrix printers we 
discussed earlier, but on the other 
hand the quality of the output is 
greatly increased, and the end 
result is something that could have 
been produced by a typewriter. 
Some daisy wheel printers can 

also double as ordinary 
typewriters when not hitched up to 
the computer, and if this is your 
area of interest and the budget 
can stretch that far this type of 
printer is well worth considering. 

One further area of use ought to 
be mentioned, since there are now 
a growing number of printers 
(Alphacom produce one, for 
interest) catering for a particular 
market. These are generally 40 

column printers, using thermal 
paper, and although the quality of 
the output is not brilliant, these 
printers are significantly cheaper 
than anything else. If, for instance, 
your only use for a printer is to print 
out address labels, or perhaps 
produce prescription slips, or 
anything like that, these ‘budget’ 
jobs could save you a small 
fortune. 

Regular readers of this 
magazine will recall a saga related 
some issues ago about trying to 
link up acomplete Commodore 
system, and coming unstuck when 
one manufacturer’s interface was 
another peripheral’s poison. 

Just because a computer boldly 
states that is has a Centronics 
interface on board, is no reason to 
assume that it is going to quite 
happily start communicating with a 
Centronics printer as soon as you 
hitch them up. Centronics 
interfaces, like the other great 
communications standards (RS- 
232 and IEEE-488) are only 
standard in the way that you spell 
the word. Various companies 
have their own definitions about 
what standard is supposed to 
mean, So you must always make 
sure that your computer really can 
communicate proiperly with the 
printer of your choice. 

Specific Models 
We mentioned Alphacom earlier, 
and the thermal print models that 
mney do are capable of working 
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e EX VAT EX VAT ade kk 
APRICOT 256K 315Kx2MONITOR £175.00 ANADEX DP-6500 500cps £2018.00 PRINTERS re 
APRICOT 256K 720Kx2 MONITOR £1795.00 - J 
AERICOr, Xi256k5MBMONITOR — €2175.00 BROTHER EP22 £130.00 eit ER HRI £445.00 
APRICOT Xi256k 1OMBMONITOR £2395.00 BROTHER EP44 £182.00 Beene HR15 £340.00 
APRICOT Optional12inMONITOR £220.00 CANON PW1080A 160cps(NLQ) £279.00 BROTH HR15 Keyboard £135.00 

COMMODORE 8250 DISK DRIVE £785.00 EPSON RX 80T 100cps £199.00 BROTHER HR15 Tractor Feed £62.00 
COMMODORE 8296 £695.00 EPSON RX 80F/T 100cps £225.00 BROTHER HR25 £549.00 
COMMODORE SX-64 PORTABLE £675.00 EPSON FX 80 160cps £324.00 CANON AP400 KSR £760.00 
COMMODORE 64 £152.17. EPSON FX 100F/T 160cps £430.00 DAISYSTEP 2000 20cps £240.00 
COMMODORE DISK 1541 £165.21 EPSON LQ 1500 200cps (NLQ) £895.00 DIABLO 630 API £1315.00 
COMMODORE IBEKPARALLELINTERFACE £59.50 HONEYWELL POA DIABLO Sheet Feeder £490.00 
COMMODORE 1530C2N CASSETTE £36.51 MANNESMANN MT8080cps £199.00 FUJITSU SP830 RO(S) 80cps £1195.00 
COMPAQ | POA © MANNESMAN M7180 160cps(NLQ) £590.00 JUKI 6100 18cps £335.00 
EPSON QX10 £1600.00 NEC PINWRITER POA NEC 2010 Serial 20cps £645.00 
KAYPRO T £995.00 NEWBURY DRE 8850 300ipm £2095.00 NEC 2030 Parallel 20cps £645.00 
KAYPRO 10MB £1995.00 § NEWBURY DRE 8925 240cps £1385.00 NEC 3510 Serial 35cps £1149.00 
OLIVETTI M20 160KB 2x320KB Disk £1295.00 OKI 82A 120cps £255.00 NEC 3530 Parallel 35cps £1149.00 
OLIVETTI M24 128KB 2x360KB Disk. £1658.00 OKI 84A 200cps £630.00 NEC 7710 Serial 55cps £1499.00 
OLIVETTI M24 128KB 10MB Hard Disk £3315.00 OKI OKI92P 160cps £379.00 NEC 7730 Parallel 55cps £1499.00 
OSBORNE | £1175.00 OKI OKI 2410P 350cps £1535.00 OLYMPIA ESW103 £825.00 
SAGE HW &IV POA OLIVETTI JP101 Ink-Jet £189.00 QUME 11/40 RO £1185.00 
SANYO MBC 555 128K 2x160K Drives £850.00 SEIKOSHA GP100A £165.00 QUME 11/55 RO £1370.00 
SIRIUS 256K 10MB £2945.00 SHINWA CP80 Model Il FT £175.00 QUME 9/45 RO £1550.00 
SIRIUS 256K 2.4MB £2145.00 STAR DELTA 10 160cps £329.00 QUME 9/55 RO £1900.00 
SIRIUS 128K 1.2MB £1645.00 STAR DELTA 15 160cps £445.00 RICOH RP1300S £895.00 
SIRIUS Memory Expansions £222.00 STAR GEMINI 10X 120cps £199.00 RICOH RP1600S £1190.00 
SIRIUS Express Accelerator Boards POA STAR GEMINI 15X 120cps £295.00 RICOH RP1600S FLOWRITER8k £1249.00 
PLUS 5 External Hard Disk Drives POA STAR RADIX 10200cps(NLQ) ‘£449.00 RICOH RP1600S FLOWRITER 8k 

&* % % TEC. 4550 1: At ed Se ae Seep RICOH RP1600S Sheet Feeder 7458.00 
VDU’ Ss & TERM | NALS VAEHIB: TH2100H so2cps £1275.00 RICOH RP1600S Tractor £138.00 

CIFER T4 £760.00 TREND 930 200cps NLQ80cps £1350.00 erie REED EXP550(P) 16cps £570.00 
HAZELTINE ESPRIT Fixed Keyboard £395.00 

QUME QVT 103(VT100 VT 131) £695.00 MA ¥ FAIR Teo ATARI AITERAIUaGdocas: ceasing £489.00 Pp ‘ TELEVIDEO 910 TEC STARWEITER F105555cps £1235.00 
& & TEC Sheetfeeder £459.00 

SO FTWA I E MICROS TEC Tractor | £138.00 
ALL MAJOR SOFTWARE PROGRAMS SUPPLIED AT BLENHEIM HOUSE, PODMORE ROAD, UCHIDA DWX-305 (S or P) 18cps £299.00 
i _ LOW COST LONDON SW18 1AJ at a 

us: 

Not only do we offer top quality products at low TEL: 01 -870 3255 PLOTTE RS 

prices. We also support and develop Software with We accept official orders from UK Government and MANNESMANN PIXY PLOTTER £495.00 
the assistance of our long established software Educational Establishments. Mail Order and Export GOULD PLOTTER POA 
dept. Enquiries welcome. Callers by appointment. 
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with most of the popular home 
computers, since a variety of 
‘intelligent interfaces’ are supplied 
as optional extras for each printer. 
These interfaces are configured 
for particular types of computers, 
and most home machines have 
now had one designed for them. 

The two most common models 
that they produce are the 
Alphacom 81 and the Alphacom 
41, which are respectively 80 and 
40 column machines. Although 
they wouldn’t be of much use in 
the office environment, as ‘cheap 
and cheerful’ little printers they 
certainly fit the bill. 

Distributed over here by Dean 
Electronics, some of you may find 
the noise that they make alittle 
off-putting, but if you can put up 
with that, and most of us learn to 
live with whatever irritants are sent 
along in the computer world to try 
us, then you shouldn't have any 
complaints. 

On atotally different scale, the 
Brother HR15is aleading 
contender for being cheapest 
daisy wheel printer of the year. At 
amere £340, plus whatever it 
costs to have the required 
interface for your computer (£18 
for the BBC one that we tested), 
this is aremarkably inexpensive 
piece of kit. 

It may be slow, at around 13 
characters per second (CPS from 
now on), but you do get achoice of 
RS232 or Centronics interfaces to 
work from, and changing the 

ribbon and the daisywheel was 
much easier on this machine than 
some of the ones we looked at. 

Quality of output was preity 
reasonable, albeit clattered out at 
anoisy (but certainly not 
intolerable) level, and with that 
very low price this should be one 
for your daisywheel shortlist. 

Enhanced Dot Matrix 
If you're looking for a dot matrix 
printer that is almost capable of 
producing letter quality output ala 
daisy wheel, then it might be worth 
your while contacting X-Data Ltd, 
and asking them about the 
Microline series of printers 
complete with OK-Writer 
attached. 

In normal dot matrix mode, the 
printer can shunt along at a highly 
respectable 120 CPS when it’s 
printing at 10 characters to the 
inch, and at half that rate when 
printing amere 5 characters per 
inch. As is common with a lot of 
printers nowadays, you can select 
your character set from a wide 
number of options, and the DIP 
switches which must be altered to 
do this are rather more accessible 
on this model than they are on 
some of the others we ve seen. 

As a pure dot matrix printer it is 
good enough to be considered 
anyway, but an extra £100 or so 
will provide you with the OK-Writer 
kit, which brings the quality of the 
output on this particular series of 
printers up to almostletter quality. 

COLOUR MONITORS 
MICROVITEC 

1431— 14" standard res. (BBC etc) 

1451 — 14” medium res. (BBC etc) 

1431 MZ— 14” standard res. (Spectrum/RGB) 

1451 MQ— 14” medium res. (QL) 

(PRICES INCLUDE VAT AND DELIVERY) 

SUPERB COLOUR 
MONITORS FOR QL 
AND SPECTRUM 

F225 
£340 
£265 
£350 

Your printing speed obviously 
suffers a little, but it is nowhere 
near as slow as most daisy 
wheels, and the print quality is 
highly acceptable. 

As a footnote, X-Data provide 
the kind of backup service that 
most people will be interested in 
knowing about before buying any 
particular printer. Ribbons, print 
heads, spare sheets of paper, and 
just about anything else you might 
care to name, are all from the 
same source. 

Famous Names 
There are many famous names in 
printing that regrettably we 
haven't got the space to cover in 
any great detail. People like 
Qume, Mannesman and others 
will have to wait till we get to the 
round-up at the end. For now, we'll 
concentrate on just three types of 
printers that would seem to cover 
the needs of most users: daisy- 
wheels, dot matrix, anda 
combination of both. 

One excellent low cost daisy 
wheel printer is available from 
Keyaki Ltd. The model is known as 
the Daisystep 2000, and costs a 
mere £289 plus the ubiquitous 
VAT. Considering that this is a 
pure daisywheel (none of your 
‘near letter quality’ here) this price 
alone makes the Daisystep 2000 
worth considering. Tractor feeders 
and sheet feeders are optional 
extras, atacost of £85 and £199 
respectively. 

lt comes with Centronics 
interface fitted as standard, 
although you can buy interfaces 
for most of the micros currently 
available. With a print speed of 18 
CPS it may not be the fastest 
printer in the world, but we've 

seen slower ones, and, an 
important point, much noisier ones 
as well. 

Changing ribbons and 
daisywheels was exceptionally 
easy, perhaps the easiest printer 
of the entire collection examined. 
There are anumber of features in 
the machine which come directly 
under software control. In other 
words, you can change them 
whilst running a program, rather 
than continually flipping DIP | 
switches up and down all the time. 
Amongst these features are 
subscripts and superscripts, 
horizontal and vertical tabs, 
proportional spacing, whilst if you 
must tamper with a few switches, 
you can also select bit- or uni- 
directional printing, no line feed or 
an automatic line feed, the number 
of characters printed per inch, 
amongst other options. 

Since itis also compatible with 
Qume daisywheels and Qume 
ribbons it would make a good 
second printer for anyone with one 
of those beasts already lurking in 
the office. For a first machine, it 
seems hard to beat. 

Dot Matrix Family — 
When it comes to selecting a 

VANGUARD TRADING ESTATE STORFORTH LANE CHESTERFIELD $40 2T2Z 
TELEPHONE 0246 208555 TELEX 547697 | 
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admit to being a teeny-weeny bit 
biased. Why? Simply because the 
printer that is always.in constant 
use here has never let us down, 
performs admirably at high speed, 
and can produce very high quality 
output at a slower speed when 
required. ; 

The printer in question is the 
Epson FX-80, which will set you 
back around £450, and which 
comes complete with a Centronics 
interface. For alittle further outlay 
you can also have either an RS- 
232 or an IEEE-488 interface fitted 
as well, and swopping between 
Centronics and whatever you 
ended up installing is an easy 
matter of inserting or removing 
about half a dozen screws. 

It bounds along ata healthy 160 
CPS when in normal strike mode, 
although this is reduced down to 
80 CPS when you enter double 
strike mode. As with all the Epson 
printers the manual supplied is 
superb, and changing just about 
anything on the printer can be 
done with consumate ease. The 
only problem seems to occur 
when you try and wind paper 
backwards out of the printer (well, 
you have to sometimes), but as 
long as you persevere there 
shouldn't be any unsurmountable 
problems. 

For permament, rather than 
temporary changes, there are the 
usual number of DIP switches 
inside which can be fiddled with 

Wide range 

COLOUR/GREEN MONITORS (leads incld) 
Microvitec 1431 14” RGB Std Res........ £179.00 

Microvitec 1451 14” RGB/PAL + Sound £225.00 

Microvitec 1451 14” RGB MedRes....... £295.00 

Microvitec 1441 14” RGB HiRes ......... £420.00 

Microvitec 2031 14” RGB Std Res........ £287.00 

KAGAViSiOn Exe RGB es, £195.00 
KAGA Vision WHI Res... 2c. £260.00 

KAGA Vision II 12” Super Hi Res......... £358.00 
KAGA 12” Green Hi ReS..............-...5- £106.00 
SANYO DM8112CX 12” Green HiRes..... £99.00 

and monitors in stock 
at competitive prices 

and altered, and we’ve seen the 
Epson coping quite happily with a 
wide range of micros and 
interfaces. 

But the FX80 isn’t the only 
model that they do. In the time 
honoured tradition of confusing 
the customer by bringing out 
several different models with 
roughly similar names, they also 
have on their books the RX80, 
which costs a little less than its big 
brother, at just over £300. 
Needless to say it doesn't have all 
the features of the FX model, and 
prints at the slower rate of 100 
CPS, but as with all things the size 
of your wallet will probably 
determine which model you buy. 

To finish with Epson, their latest 
model is called the FX-100. At 
£569 it is the most expensive of 
the dot matrix printers, but it does 
appear capable of making the tea, 
collecting the post, and performing 
just about everything you'd 
require in a dot matrix printer. 

Either Way Bets 
Printers that can perform in either 
dot matrix or daisy wheel mode 
are becoming more and more 
common, and to take one typical 
example we had a look at the 
Taxan KP810 NLQ printer, from 
Kaga Electronics Ltd. You may 
remember them from the monitor 
section earlier, as both their 
monitors and printers are 
distributed by the same company, 
namely Data Efficiency Ltd. 

of printers 

PRINTERS & PLOTTERS 
BROUPNeOU eee keer a cae £325.00 
BR SON TIXTOULE Tacos. co ssnc,sceccle dupes tas £250.00 
Lr UA Ap tan 0) 0 Sparen iis fe i toe nch a ere £480.00 
EPSON DX: 1002 ctinn ens, Pawo £375.00 
Printer Sharer + Cable Set................. £88.00 

JUKI6 100 Daisy Wheel ................... £350.00 
MCP40 Col. Printer/Plotter ............... £110.00 

Please add £8 carriage plus VAT to printer and 

monitor prices. 

~~ Trecunomatic Lrp 
‘MAIL ORDERS TO; 17 BURNLEY ROAD, LONDON NW10 LED 

- SHOPS AT: 17 BURNLEY 
oe a (Tel: 01-208 1 

ROAD, LONDON NWI10 
177 (4 lines) 

305 EDGWARE ROAD. LONDON W2 

aes 

The Kaga Electronics monitor 
was quite reasonable, and sois 
their printer. The NLQ incidentally 
stands for Near Letter Quality, so 
there is some method inthe 
madness usually employed to 
choosethenameofthese 
products. This retails atashade 
under £300, and begins life witha 
Centronics interface fitted, 
although you can opt for a serial 
interface if you require it. 

Standard print speed in dot 
matrix mode is around 160 CPS, 
although you can switch to the 
NLQ mode as soon as you turn the 
beast on, which brings the print 
speed down somewhat. 

If you want a quiet life you can 
also select the 80 CPS ‘quiet’ 
mode of printing, which is a useful 
option if you happen to be on the 
phone when the machine starts 
making a racket. 

Allthe usual features are there, 
such as superscripts and 
subscripts, proportional spacing 
and so on, as well as a selection of 
9 character sets. The number of 
characters printed to the line is 
normally 80, although this can be 
increased to 136 if you’re willing to 
supply amagnifiying glass free 
with each letter that you send out. 

With the added bonus of being 
Epson compatible, there is one 
other model in the Taxan range, 
which goes under the name of the 
KP910. The only difference 
between this and the KP810 (apart 
from the price!) is that the KP910 

has a print width of just over fifteen 
and a half inches. This means that 
itis capable of printing up to 156 
characters to aline, so if 
spreadsheets be your thing, then 
perhaps the 910 oughtto be 
considered. 

These printers work with most 
micros that are currently available, 
but as ever you should get a 
demonstration of the machine in 
action with your computer before 
handing over the dough. 

Best Of The Rest 
There are a number of companies 
who are always worth writing to 
when it comes to considering 
purchasing a printer, and amongst 
those not listed so far are Triumph- 
Adler. They produce a variety of 
printers to meet a variety of needs, 
as do Smith Corona. 

One company who have in the 
past supplied a number of 
computer manufacturers with their 
supposed in-house printers are 
Mannesman Tally. Amongst their 
products are the MT80, an £800 
dot-matrix printer, with the ability 
to connect up to just about 
anything from a Commodore 64 to 
a toaster. 

Another printer from 
Mannesman is aimed asa 
competitor to the RX-80 from 
Epson. Going under the name of 
the M-T (there’s original), this is an 
80 CPS bi-directional dot matrix 
printer, complete with either 
Centronics or RS-232 interfaces. 

PHILIPS—12” TP200 

12” Hi-resolution 
Mono-Monitor 
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Standard features present include 
normal, compressed, double 
height and double width 
characters, and compatibility with 
ASCIll and Epson codes. It costs 
£285. 

The earlier mentioned X-Data 
have arange called Dyneer, going 
under the names of DW16, DW20 
and DW36, where the letters 
simply stand for Daisy Wheel and 
the numbers relate to the print 
speed when in certain modes of 
operation. 
Qume was another company 

mentioned earlier, and one outlet 
of theirs is acompany called ISG 
Data Sales. One of their models is 
the Letterpro20, named with 
staggering intelligence since it has 
a print speed of, yes, you guessed 
it, 20 CPS. With a choice of over 
100 typefaces, £695 doesn'tseem 
to be atotally unreasonable price 
to pay. 
Thame Systems have recently 

produced a new brother for the 
Brother range of printers, and this 
one is known as the HR25, since it 
has aprint speed of about 25 CPS. 
Itcan also re-print previously 
typed text, since ithas a3K 
storage buffer for anything you 
might wish to recall later. Saves on 
finger wear and tear | suppose. 
This one will set you back about 
£795, with achoice of either a 
Centronics or a serial interface, 
but not (| understand) both. 

More daisywheels for around 
£400 include the KDC WP 550 

: DISK DRIVES 

INC. VAT 

SINGLE 
TOOK Chingn AGIi..6 2 Oe £145 
200K Sankyo 3” 40T ............. £190 
400K Cumana 80T................ £215 
400K Mitsubishi 40/80T....... £229 

DOUBLE 
400K Sankyo 3” 40T ............. £374 
800K Cumana 80T................. £409 

BBC ModelB 
BBC ‘B’ with DFS 
Acorn Z80 Ext. Processor.... 
Acorn Electron 
Acorn/KendaDFS kits from£97 
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from Hal Computers. A ridiculous 
name maybe, but this printer has a 
number of options, including the 
ability to printat 10, 120r15 
characters pér inch and comes 
with an RS-232 or Centronics 
interface. 

Still in the £400 price bracket is 
a printer called the Juki 6100. This 
offers you the usual 10, 120r15 
characters per inch modes, witha 
print speed of about 17 CPS. It too 
has a text storage buffer of around 
2K, which allows you to get on with 
something else while around 2 
pages of text can be happily 
printed out. Again, it has a wide 
range of control codes available, 
along with the ever present 
collection of DIP switches. One 
thing to beware of, as with all 
printers and companies new to 
these hallowed shores, is the 
availability of peripherals should 
anything go wrong. 

Have achat with Micro 
Peripherals, who stock the thing, 
before taking any further steps 
with this particular model. 

If you're looking for a company 
that seems to supply everything, 
you could do worse than 
contacting Access Data 
Communications. They stock, 
amongst others, Facit, Qume and 
NDR series printers, and most of 
these seem to be available for 
rental as well as a straightforward 
purchase, a useful option if you re 
not too sure about what to buy 

| straightaway. 

SUNDRIES 

Computer Concepts ROMs 
from £32 

Acorn Business software...... £24 
Torch Ext. Processor 
= SOLEWAlC a ci5 tt eet £299 
Torch Ext. Processor 
+ software + twin drives.....£749 
Also available: Floppy disks. 
library cases, cables, paper, 
ribbons, etc. 

EXIT 2 FROM OLD 
ST. UNDERGROUND 
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Even if the basic printer itself 
isn’t capable of doing quite 
everything you require, there area 
number of companies who are 
now producing various interfaces 
and peripherals to make printers 
dance and sing better than a dog 
that’s just been offered a pint of 
John Smiths (although why 
anyone should want to dance and 
sing when offered a pint of that is 
beyond us). 

For instance, Watford 
Electronics have produced a 
ROM-based program called 
Beebfont (guess which micro this 
one’s for), which gives you six new 
typefaces and allows you to define 
up to two new character sets. It 
may cost £45 for the privilege of 
doing this, but it’s considerably 
cheaper than some of the 
competition. For example, a 
product called Fancy Font which 
does much the same thing, witha 
few more character sets, will set 
you back getting on for £160. Still, 
both products seem to work with 
most popular dot matrix printers. 

Interfacing 
Before any computer will work with 
any printer you'll have to finda 
suitable interface to connect the 
two together. Although we re not 
going to be covering interfaces in 
this month’s supplement, it seems 
wise to point out a few ‘rules of 
thumb’ to consider when buying 
an interface for your printer and 

| computer. 

DOT MATRIX 

INC. VAT 

Star-Gemini 1.0 22i.t. eck keel £249 
Stak Dela 10. 4.5. ewvsihncemmuader £365 
IE SOO Poo occ dnceupers cecal £234 
BDSOM A AGO s5ei ee ccesncnsitacarnes £219 
EDSON RAGOO IE Voc ccsusvccenaaoes £249 
SOM PNG iiarsviccssatre ne £379 
Printer Cables i..0.)..cskencteests £12 

Prices shown are for cash 
& carry sales andare 
correct at time of printing. 

ALL PRICES 
INCLUDE VAT 
Export price list 
available. 

Mail order andcredit 
cards accepted. 

OPEN 9-6 MON — SAT. 

01-729 1778 

If you opt for a printer made by 
the manufacturer of your 
computer, the odds are that there 
will be no great problems attached 
in using it. The odds are that it will 
also not be a terribly good printer, 
since few computer 
manufacturers have the 
reputation for producing quality 
printers. 

So, you will probably find 
yourself with two conflicting 
companies and two conflicting 
signals to marry together, and 
since the printer is not going to 
work without the correct interface 
installed, the time taken to check 
out an interface in the working 
environment will be well saved 
later on. If the printer refuses to 
co-operate at first, you could be in 
for along hard struggle, as many 
of you will know from bitter and 
expensive experience. 

Finally, just because a printer, a 
computer and an interface seem 
to be getting along quite happily is 
no guarantee that they will work 
together when you attempt to do 
anything more dramatic than 

OPEN4,4: 
CMD4: 
PRINT “HI THERE”’. 

Check the software that you'll 
be using as well as everything 
else. Then, and only then, should 
you be ready to part with some 
money and begin along and 
hopefully happy relationship with 
the new addition to your computer 
system. 

MONITORS 

INC. VAT 

MONOCHROME 
SANYO MINA 2 ces £75 
Save DIVISTIZEK te Aik £103 
FecOwith ZOOM 28 ibe: £105 

COLOUR 
Microvitec 1431/1431QL .....£197 
1431 (RGB/PAL/AUDIO) ...... £225 
Microvitec 1451/14510L ..... £309 
Fidelity GNA ee ante £209 
ITT TV/Monitor 

‘DAISYWHEEL | 

Daisy Stepi2000. 3... £249 
Printer Cables rch P es cate PZ 



Canon PW- 1080A 

Canon PW-1080A 
At last a dot-matrix printer which 
offers something approaching 
letter quality for under £400! The 
Canon PW-1080A uses the same 
control codes as the popular 
Epson FX80, and hence gives a 
similar range of print styles 
(including italic, elite, condensed, 
bold, proportional spaced and so 
on). These are arguably not quite 
as attractive or legible as the 
equivalent Epson styles, but there 
is an important addition — ‘Near 
Letter Quality’ typeface, or NLQ 
for short, is also available on the 
machine. 

This builds up each letter in two 
passes of the print head, giving an 
effective print matrix of 18 x 22; ie, 
double the normal resolution. The 
results are very good indeed in 
this mode, as the NLQ character 
set has been well designed. Print 
speed in this mode is down from 
the unit’s normal 160 CPS to only 
27 CPS, but this compares very 
favourably with the daisywheel 
alternatives in the same price 
range. The speed is kept up well 
by fast, efficient line-feeds, which 
is unusual on a printer of this type. 
Paper-feed is by friction or tractor, 
and loading the paper is extremely 
easy. 

_ Generally the unitis very quiet in 
operation, although this is partly a 
result of areduced ‘impact- 
strength’, giving aless dense 
printout than comparable 
machines under normal 
circumstances. Like the Epson 
FX80, the Canon PW-1080A has a 
2K print buffer, which can be used 
to store customised character 
definitions if required. Altogether, 
the Canon offers exceptional 
versatility for a dot-matrix printer, 
and ata good price. The 
compatibility with Epson's control 
codes is an added bonus. The 
PW-1080A costs around £367 
including VAT. A156 column 
version, called the PPW-1156, is 
also available. 

Epson FX80 
An extremely popular printer of the 
dot-matrix variety, the FX80 is 
Epson’s follow-up to the 
successful MX80 FTIII, which was 
almost a ‘standard’ in its day. As 
the ‘80’ inits name implies, the FX 
normally prints 80 characters ona 
line, but this can be increased to 
up to 137 characters depending 

70 

Epson FX80 Juki 6100 

on the print style chosen. The 
enormous number of alternative 
typefaces includes italics, 
enlarged, condensed and 
emphasised styles. The latter 
‘blurs’ the dots sideways to 
improve legibility, and a double 
strike option can be turned on in 
some modes, which reprints the 
line of text with a slight vertical 
displacement, concealing the dots 
even further and producing a nice 
‘solid’ look to the text. Double 
strike is considerably slower than 

the FX80’s fastest 160 cps print 
speed though. 

A further improvement to the 
print quality is the ability to switch 
a proportional print mode on, and 
the resulting proportionally 
spaced text is very easy to read 
indeed. The FX has a 2K print 
buffer, which can either be used to 
speed up printing, or to store up to 
256 user-defined characters. 
Paper feed is either by friction or 
tractor, but whereas the good old 
MX80 allowed a variety of paper 
widths for ‘tractor’ operation, the 
FX can only accept fan fold 
between 9.5 and 10 inches wide. 
The feed mechanism and paper 
path seem to have been designed 
to put you off ever changing the 
paper — in other words they are 
very tricky to master! 

In use, Epson’s FX80 proved 
extremely reliable, and gave very 
‘steady’ results throughout the 
writing and printing of two books! 
The precision of its printout makes 
it exceptional for screen-dumps of 
graphics, and itis well supported 
with software to do this 
(particularly for the BBC Micro). A 
good machine for use in the home, 
or amore demanding environment 
such as business or school, as 
long as someone can cope with 
installing the paper. 

Juki 6100 
The Juki 6100 is currently one of 
the most successful daisywheel 
printers, and justifiably so! Well 
designed and built, this Japanese 
unit uses Diablo protocols to 
enable features like ‘bold’, 
‘shadow’ and underline printing, 
and also supports 10, 120r 15 
characters per inch as well as 
proportional spacing. The 100 
character daisywheelis Triumph 
Adler compatible, and the Juki 
uses IBM Selectric carbon 
ribbons, so replacements should 

not be a problem. 
Printing at around 18 cps by 

virtue of its bi-directional and 
logic-seeking action, the unitis 
fairly quiet in operation (bearing in 
mind that all daisywheels are 
noisey beasts!). It comes with 
friction feed and a Centronics 
parallel connection as standard: 
tractor and cut sheet feeds and the 
RS232 serial interface are 
available as optional extras at 
around £114, £275 and £62 
respectively. 

The unit has a 2K buffer and 
gave neat, good quality printing 
under test. The DIP switches were 
mercifully easy to gain access to 
for alteration of character sets, line 
feeds andsoon. The Juki 6100 
seems strong enough to withstand 
handling at home, or in a small 
office environment, and costs 
£458.85 from Micro Peripherals 
Ltd. 

Opus Monitors 
Opus Supplies market two JVC 
colour monitors which are 
imported from Canada. These are 
standard and medium resolution, 
although confusingly Opus call 
them medium and high resolution, 
but they sell ata reasonably low 
£221.89 and £279.39 
respectively. The prices include a 
cable suitable forthe BBC Micro, 
VAT and carriage. 

The JVC sets are quite bulky, 
and do not easily incline toa 
comfortable viewing angle, but the 
picture quality is certainly 
acceptable in both cases for the 
price. The ‘medium res setis 
nothing special as true ‘standard 
res’ sets go but few would quibble 
for the money. However, the so- 
called ‘high-res’ set is particularly 
interesting, providing an 
economical way of obtaining an 
acceptable 80 character display 
for word processing and fairly 
crisp colour graphics into the 
bargain. 

Philips V7001 
Attractively styled, the V7001 has 
a folding stand underneath, giving 
two viewing angles, and is capable 
of taking its input from either a 1 
volt composite video signal, or an 
RGB output from a micro such as 
a BBC or aLynx. The RGB socket 
on the back of the unit includes a 
sound input, and the on-off switch 
on the front of the set also acts as 
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Philips monitor 

a volume control for the internal 
loudspeaker. Other controls are 
provided on the front panel for 
contrast and brightness, and there 
are easily adjusted presets on the 
back of the set for image width, 
height and vertical hold. 

The V7001 gave highly 
watchable results when 
connected to a BBC Model B 
working in 80-column screen 
modes, especially for an asking 
price of £79.35. The only minor 
criticism of the unit is that the 
composite video input is viaa 
low-cost ‘CINCH’ (UHF TV-style) 
socket, rather than asturdier BNC 
orF & Econnector. 

The Microvitec Range 
Microvitec have arange of RGB 
monitors suitable for use with a 
wide range of micros, including the 
BBC Micro, the Electron, the IBM 
PC and the Spectrum. These are 
the Cub series, which are 
available with 12”, 14” or 20” 
screens in standard, medium or 
high resolution. The 14” standard 
resolution setis well-engineered, 
and costs about £229 inclusive. 
The price includes full servicing 
backup, whichis readily available 
as Microvitec are a British 
company. 

The latest model is amedium 
resolution monitor, which has a 
new tube giving excellent contrast 
and reduced bother from 
reflections, while the high 
resolution monitor, witha .31mm 
slot pitch gives incredibly sharp 
pictures, and has a rock-steady 
image which makes it ideal for 
prolonged use withan80 _ 
character display. The price of the 
medium resolution set is £344, 
while the high-res version costs 
£506. The Cub range comes with 
either a beige and brown high 
density structural foam case, ora 
metal one in the same colours, 
and a plinth is available as an 
optional extra. 

Interpod 
Interpod is a module that vastly 
expands the communications 
capability of both the Commodore 
VIC 20 and 64 computers. It 
allows the connection of up to 30 
parallel IEEE devices and one 
RS232 device. Of the range of 
IEEE compatible peripherals 
those of most note include the 
1541 disk drive (a serial device) 
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Microvitec Cub 

and, possibly of more interest to 
users envisaging a lot of disk 
access, the 8050 parallel disk 
drive. RS232 devices suitable for 
use with in Interpod include 
printers, such as the Brother HRS 
and modems, assuming suitable 
control software. 

Interpod is connected to the 
VIC20 or 64 via a multiway cable 
terminated in a DIN plug. When 
powered up the Interpod runs a 
self test routine that lasts for 
approximately 1.5 seconds after 
which, if all is well, a LED that 
flashes during the test will glow 
continuously. 

The brief, yet instructive manual 
supplied with the Interpod 
provides full details on how to 
configure the device for various 
peripherals. For example to 
address an RS232 printer a 
command of the form OPEN 
4,4:print#4, “INTERPOD”’:close4 
would be issued. This would send 
the message INTERPOD to the 
printer. To send a BASIC listing to 
the same device the command 
would be: 
OPEN 4,4:CMD 4: LIST 
PRINT#4: CLOSE 4 

Interpod is a well made add-on for 
Commodore computers that 
should appeal to any user that 
wishes to extend the 
communications facilities of their 
machine. 

Star Signs 
The Star range of printers offer 
designs from a low cost thermal 
dot matrix model to professional 
printers offering high quality 
output and large print buffers. 

The STX-80 printer is similar to 
the Brother HRS. It features a 60 
CPS bi-directional print 
mechanism and outputs 80 
characters per line. The standard 
of construction of the Star printer 
is slightly better than that of the 
Brother, the printer having a more 
solid feel to it. In most aspects 
though itis virtually the same as 
the HR5. 

The Gemini 10Xisa120CPS 
impact dot matrix printer with a 9 
wire print head. The printer has a 
816 character buffer with an option 
to increase this to either 4 or 8K. 
True descenders are produced on 
the printer's 9 x 9 matrix. The 
printer supports the usual 
emphasised and double strike 
modes of printing as well as bit 
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SE ee ” Star STX-80 

image graphics at anumber of 
resolutions ranging from low to 
ultra high. The full ASCII character 
set is supported together with a 
number of special and graphics 
characters. In addition itis 
possible to download user-defined 
character sets. The Gemini 15X is 
the same as the 10X variant with 
the exception that the carriage is 
15” as opposed to 10” wide. 

Fidelity CM14 
The Fidelity CM14 monitor comes 
from acompany with considerable 
experience in the domestic TV 
market. The CM14 is well built and 
attractively styled. The unit 
provides both RGB and composite 
video inputs via a single SCART 
connector. The SCART socket 
may be unfamiliar to many of you 
but itis now the ‘Euro standard’ 
video connector and can be 
expected to appear on more and 
more equipment of European 
origin. 

The well written manual 
supplied with the monitor details 
the connections for both forms of 
video input as well as giving a full 
run down of the SCART 
connector’s pin designations. An 
unusual feature of the CM14 is the 
provision of a 2 watt audio 
amplifier, the input to this being by 
way of the same connector as the 
video information. 

The 14” monitor has a video 
bandwidth of 12 MHz which 
produces an excellent display and 
is capable of the finest resolution 
when driven by an RGB signal. 
There are four user controls which 
provide control over the displays 
brillance, contrast, colour balance 
and the volume level of the internal 
amplifier. 

Ready assembled leads are 
available for the BBC/Electron, the 
Dragon, Oric, Commodore 64 and 
Atari machines andthe SCART 
connector itself is also available 
for anyone wishing to prepare their 
own custom lead. 

Brother HR5 
The Brother HR65 is one of the 
smallest ‘full feature’ printers 
available on the market. The 
printer measure only 303 x 74 x 
65 mm yet it supports 80 column 
printing and a full character set (96 
ASCII characters plus 63 graphic 
blocks). The HR5 makes use of 
technology that is similar to those 

Fidelity CM 14 Brother HR5 

employed in the company’s highly | providing a6V DC output. When 
- successful EP22 and EP44 
typewriters although in order to 
incorporate the sophistication of 
bi-directional printing some 
changes to the mechanics of the 
printer have been made. 

An unusual characteristic of the 
low cost HRS is that only an 
RS232 interface is supplied on the 
standard printer. By no means do 
all home micros support this serial 
interface and thus the.HR65 will 
have a limited appeal at the lower 
end of the market, although as one 
moves up the price scale itis more 
common to find a serial interface 
as standard on microcomputers. 

using batteries it is rather easy to 
forget to switch the printer off after 
asession at the computer and as 
there is no auto power off feature 
this can prove rather expensive 
(this is the voice of experience). 

The HR5 can be used with plain 
paper in which case aribbon 
cassette must be fitted or with | 
special thermal paper. 

Thermal paper, although more 
expensive, is to be preferred if the 
best quality results are to be 
obtained. When ordinary paper in 
order to produce legible printing it 
is necessary to select smooth 
paper with agloss finish. 

An additional point to bearin mind | Photocopy paper is ideal. 
is the connection lead that hooks 
the HR5 up to your computer. 

The HR5 can either be operated | With thanks to Microfast and 
from batteries (four UM-1s) or 
from an optional mains adaptor 

_Pedro's Computer Services for 
supplying ‘last minute’ equipment. 
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HIGH RESOLUTION 
THAT COMES 

HIGHLY RECOMMENDED. 
~ “There is no doubt that the JVC range of ECM 

colour monitors is excellent value for money .. . 
there is no loss in quality of picture after long 
periods . . .and remember, as more and more 

resolution is available with new micros, the need 

for a better display will be that much greater.” 
- High recommendation indeed from Personal 

Computer News. Meanwhile Acorn User said: 
“It seems that all ‘normal and ‘medium’ 

resolution monitors, including the Sanyo, are 

simply inadequate to deal with the Beeb’s graphics 

and text output . . . The JVC was excellent, giving 

clear, legible results . . . Was the JVC better than the 
Microvitec?* Would I buy one? Yes to both 
questions.” 

Our RGB high resolution colour monitor (580 x 

470 pixels) sells for £229.95 (excluding VAT) — that’s a 

saving of over £100 compared with other leading monitors 

of similar specifications. 
The unit has a 14” screen and is suitable for the 

BBC Micro, Electron, Sinclair QL, Lynx, Oric, Apple, IBM 

and most other leading micros. 

Sa ee 
220/240v. 50/60Hz. 

R.G.B. Analogue/TTL Input 
Separate Sync on R.G.B. Positive or Negative 

On/off switch and brightness control 

80 characters by 25 lines 

And naturally there’s a year’s full guarantee. 
If you order your monitor by post, you'll receive it 

within ten days by courier service. 
Simply post the coupon below to: Opus Supplies Ltd., 

158 Camberwell Road, London SE5 OEE. Or telephone 

01-701 8668 quoting your credit card number. Or, of course, 

you can buy at our showroom between 9.00—6.00pm, 

Monday-Friday. 9.00-1.30pm, Saturday. 

High Resolution Colour Monitor(s) at 
£970.95 cach: (ex VA). 

Medium Resolution Colour Monitor(s) at 
$179.95 each (ex. VAT). 

______ Connection lead(s) at £6.00 each. 

I understand carriage per monitor will cost an extra £7.00. 

(N.B.A High Resolution Monitor including VAT, lead, and carriage 

costs £279.39. A Medium Resolution Monitor including VAT, lead 

and carriage costs £221.89). 

Ienclose a cheque for & 

(please tick) no. is 

Please state the make of your computer _____________ 

| account with the amount of & 

Name ae 

Address tA 

lelephonés 22.3. se eo | Opus Supplies Ltd. 

[i WM2 

Or please debit my credit card 

My Access/Barclaycard 

*Microvitec Cub 14” monitor. 



Soft Release Special 

Mugsy 
A rather special gangland drama, where 

you play ‘Mr Big’. . . or is it really Mike Gerrard’? 
Some time ago Melbourne House 
announced that their follow-up to the 
‘mega-successful’ Hobbit would be an 
adventure based on the Sherlock Holmes 
stories. However, while we ve all been 
waiting for that they ve managed to put out 
Mugsy, which is so impressive that the 
mind boggles as to what the Sherlock 
Holmes one will be like. 

Not that Mugsy is an adventure, it’s a- 
simulation game putting you in charge ofa 
gang of hoods in the setting of the mobster 
era of 1920’s Chicago. But to describe it 
just as asimulation is like saying that Al 
Capone was alittle bit naughty at times. It’s 
also an interactive comic strip, 
incorporating several sections of moving 
cartoon-style graphics with an arcade-type 

game thrown in 
for good measure. 

With a rather 2 ‘ | 
wayward burst of ““The| en/} 
Charleston,’ the first a 
screen opens with the SEER 
kind of character you wouldn't wa 
down a dark alley telling you, ‘Hi Boss, it’s 
Louie your sidekick here wit’ da lowdown 
ondamob...’’ You’re then told what’s 
been happening on your patch, and you 
begin each game with 40 hoods in your 
mob, 400 ‘customers’ in need of alittle of 
your special kind of protection and 
$675,000 marked as ‘‘Dough in da safe. ” 

You can use some of that dough to buy 
further customers from the Syndicate, or 
sellsome back again. This is your first 
decision, once you re told the going rate for 
the poor saps. The new figure for ‘Dough in 
da safe’’ is given, with all the prompts and 
responses going in speech bubbles in the 
cartoon illustration that fills each screen. 
‘‘How many grand are ya gonna give the 
boys for artillery and ammo?’ is the next 
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question, and once you've decided that you 
might get an answer like, ‘‘Cripes, Boss, 

they could fight a war with the hardware 
that’ll buy!’ 

Then you choose how many of your 
customers to put the squeeze on, which 
costs you agrand atime. After thatit's a 
case of setting aside the annual kickback to 
the cops, who are a pretty greedy bunch 
and prone to taking more dough than 
you've gotin ‘‘da safe’ if you don't grease 
their palms enough. 

ntto meet | BE 

Atthe end of all these decisions you re 
told that a year goes by, and you're shown a 
cartoon highlight... or, to quote the 
cassette, ‘‘a visual micro-movie of the 
highlight of the year.’’ Having played the 
game several times, there only appear to 
be two of these, but they are both 
graphically very impressive. In one you re 
looking through a window onto a street 
scene, in which a girl wiggles by and a guy 
who was leaning againstthe wallreadinga | 
newspaper follows her. Then acar drives 
across the screen, stops and splatters your 
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window with bullet holes. 
You’re told the results of your operations 

for the year, how much you squeezed out of 
your customers, how many hoods were 
killed, lost to other mobs, or recruited, what 

kind of cut the cops took of your ill-gotten 
gains, whether there were raids by other 

mobs, and soon. Then you go on to deal 
with another year, trying to build up your 
payroll and your mob into the toughest in 
town. If you're running a little low on dough 
then you can always turn to Nick the Greek 
who'llloan you anything you need at a very 
modest 99% interest. If you can’t pay him 
back, though, out of your earnings, well... 
‘What a Schmuck you are, Mugsy. ’’ 
The arcade game comes if you've had a 

contract put out on you by some other 
mobster, and the hit-man comes in from 
Detroit to face you ina Speakeasy. You 
have to be quick on the keyboard to move 
up, down, left and right, and fire at the 

hit-man before he leaves you lying on the 
ground. Asimple task, hardly arcade 
standard, but with such good graphics 
making it very tricky to do (tough guys to kill, 
these hit-men from Detroit). 

The game does have some very nice 
touches, which you discover as you play. 
For instance, if you try to spend more than 
you ve got in the safe then Louie will offer to 

ee oe 

keep quiet about your ‘stoopidity’ fora 
grand. While Mugsy sets new standards for 
graphics, justas The Hobbit set for 
adventures, we do have our reservations 
about its long-lasting appeal because it is, 
at heart, amuch scaled-down version of the 
kind of simulations that CGS put out. You 
can t expect a good simulation and this 
standard of graphics on a home micro (yet), 
but even ifthe game proves not to keep you 
entertained for as long as The Hobbit did, 
for just £6.95 it’s worth buying... and dat’s 
da trooth, sweethearts. 
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ACTUAL SCREEN DISPLAYS 

The Most Graphical 
Arcade Simulation 

Ever Produced 
by CHRIS KERRY 

; AVAILABLE FROM SELECTED BRANCHES OF: RETAILERS CONTACT: 

Y john Menzies MICRO DEALER UK Ltd 
: If you have difficulty in obtaining your copy. Just fill in the Coupon below. 

: Tiger trader 
is 

A Post coupon now to: Thor (Computer Software) Co. Ltd., 
, ‘ Erskine Industrial Estate, Liverpool, 

3 LD Merseyside L61AP Tel: 051-263 8521/2 

wie a : 

ALSO AVAILABLE AT ALL aa { enclose Ch /PO for £ 
USUAL SOFTWARE OUTLETS. | = Ra ee Re ae 

a CentreSoft 3 ue 

breenchip PCS DISTRIBUTION | sae 
Bulldog 

] Credit Cards — Orders accepted by Phone — 
% my 051-263 8521/2 

DISTRIBUTORS AND OVERSEAS ENQUIRIES CONTACT PAUL 051-263 8521/2 



computer 
peripherals... 
Just look at some of our prices! 
ALL KINDS OF PRINTERS, 

BROTHER EP44 - THE QUALITY IN 
SILENT AFFORDABILITY 
EP44 ACCESSORIES EP44 TYPEWRITER 

PRINTER £230 
EP44 BLACK CASSETTE 

RIBBON (MIN 3) £2.23 
EP44 THERMAL PAPER 

-100 SHEETS £4.89 
EP44 PLAIN PAPER—100 SHEETS £2.24 
EP44 ROLL PAPER HOLDER £6.84 

EP44 THERMAL PAPER ROLL £4.03 EP44 PLAIN PAPER ROLL £2.88 

SEIKOSHA COLOUR MATRIX PRINTER 
-7 COLOURS 
ap7o0a £399.00 | PROTECT 
GP250X £22500 | YOURFLOPPY 
GP100A £179.00 

& MINI DISKS 

STAR DELTA-10 PRINTER 
GEMINI10 120CPS/80COL £241.50 | 8 Disks 
GEMINI15 120CPS/132COL £356.50 | F40 
DELTA10 160CPS/80COL £379.50 
DELTA15 160CPS/132COL £517.50 

JUKI 6100 210x240x230mm 
Amazing Daisywheel Printer, £23.00 — 
capable of 20CPS print speed, | For40Disk 
all Wordstar features, 
emulated diablo protocolours. | £1-95 P&P per 
JUKI 6100 WITH box ordered 
2K BUFFER-£395.00 

SHINWA -CP80 PRINTER = 
With 80 CPS, bi-directional ’ if a 
logic seeking 80 column, A 
friction and inp areal ~~ 
feed, square needles up to 
19x13 matrix, hi-res graphics soy (ra vi 
and block graphics - At the low pac garn 
price of £215 inclusive! For 90 Disk 

BROTHER DAISYWHEEL PRINTERS Dicks 
iy EDA ERE MODEL PRICE 

wee HR1 £632.50 
HR15 £395.00 
HR25 £675.00 

Please specify if Serial or Centronics interface required : ; 

210x180x165mm 

EPSON PRINTERS £16.10 

MODEL PRICE For 40 Disk 
RX80T £275.00 
RX80FT £315.00 
FX80 £415.00 M85 
MX82T £330.00 
MX100FT-3 £470.00 
FX100FT £550.00 4 

CALL PRICES INCLUSIVE OF 15% VAT eee 
CIPLEASE ADD £8 FOR P&P AND INSURANCE For 90 Disk 
_] PLEASE ADD £1.95 P&P PER DISK BOX ORDERED 

@ PRINTER RIBBONS @ TYPEWRITER 
RIBBONS @ TELEX RIBBONS @ PRINT 

CONWAY is a WHEELS @DOT MATRIX PRINTERS ® 
DAISYWHEEL PRINTERS @INK JET 
PRINTERS @ GRAPH PLOTTERS ® 
CABLES @DISKETTES @ MAGNETIC 
TAPES @® CONTINUOUS STATIONERY 
@ BESPOKE STATIONERY @ 
COMPUTER LABELS ® STORAGE 

- . MEDIA @ FIREPROOF CABINETS @ 
Distributor PRINT-OUT CABINETS @OFFICE | 

: ee SUPPLIES @ ANTI-GLARE FILTERS @ 
SENDF ORE ULL PRICE LIST NOW CLEANING KITS @ COMPUTER 

FURNITURE @ BESPOKE SOFTWARE, ETC. 

HOW TO ORDER AND MUCH MORE! 
You may purchase any of the items listed by MAIL ORDER ONLY. All you have to 
dois list yourrequirements ona piece of paper, add 15% VAT, and post to us with 
your cheque or PO. made payable to CONWAY COMPUTER SERVICES LTD_ 
Allow 7 to 14 days for delivery. é 

ITD. Tel: (01) 8001796, 
DATA PROCESSING SUPPLIES & PERIPHER ALS 
39 CONWAY ROAD - LONDON ° N15 388 
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Computer 
Enterprises 

PERSONAL COMPUTERS 
IBM PG, 64K, 2DS drives + mono + printad. + DOS 
IBM PG, 64K, 2DS drives + colour + printad. + DOS 
IBM XT, 128K, DS drive + mono + printad. + DOS... 
(BM XT, 128K, DS drive + colour + priftad. + DOS oe Peybere 
IBM Portable... act a, CE SO NE Leth nee LAE Fen AG ee Ren Ste ip CALL 
APRICOT double SS drives + 256K + all free software + MONIOF oii Seeivceraestrris £1349 
APRICOT, double DD drives + 256K + all free software + MONItOF..... ae ater a ite nC TREC Sate £1496 
APRICOT Xi, 5MB + 256K + mon + SD + allfree software... Bee ete ht AT ae a ib ivi ssve ee OLS 
APRICOT Xi, 10MB + 256K + mon + MD + all free software ....... 
SIRIUS, 1.2MB drives, 128K .......0....0ccen. Aycas eatrs oe Es 
SIRIUS, 2.4MB drives, 256K oo... ccc. ‘Higgs aieist vere ia aeka oe 
SIRIUS, 256K + 10MB + DS drive... ce, MONS it tata ion Ha Mesa net eee ee Be lena 
COMPAGQ, 256K RAM, 2 drives + MSDOS......... ME cat pete 7 cen eit Pe eee A atside tie setond teeevnesteaabin gC PO HE 
COMPAG, 256K RAM, TOMB hard disk: + GriVGic.s. ecimieord ierettancbitn aD pe Enea aeee 
CHAMELEON, 9” sereen, twin drives, £1500 worth software ..........., eae Weawactunet SATE. NATE CRT Ae Bee acl A Selec: 
OLIVETTI M24, 128K; double drives icc nai aoradeenaie SiMe orererrie Lei rene tare aA at 
OLIVETTI M24, 128K, 10MB hatd disk «0.00.0... coin &£ 

APPLE IG, 128K RAM, Internal disk AtiVE .oo.c.ccccccscccccecscsssssscsscseccsssicivvssvusstsnassisceesaceee LSPS SION Ul treet tas £799 
KAYPRO 10 with 10MB HD and free Software «o.oo tteteteeee, Sea ae ti: : 
HEWLETT PACKARD HP 180 o.oo. cscscscus Lik dtavesbele creme erase 

HOBBY MICROCOMPUTERS 
SPECTRUM48K o.oo... raed ett S25) 
SINCEAIR Gl ei Gk tu nee Tainan aes 
BBG Ode! Be Gris ik hid aan es £349 
COMMODORE G4 fiiiiecintitindinioo nee oe (Lae 
ACGAN Elect Gna fick swreivlnn draenei HO. ee 
ORIG AITION LC stir teens Ries £139 a 
TIGR oickache sae en a tact ao ees aoa £99 as SY, 

Please ring for software and add-ons 

PRINTERS DAIBYWHEEL PRINTERS Sale. price RAP 
DOT MATRIX Sale price RRP : rother Ate reat Reem Aart tach lesa Pans 

Canon PW1080A (NLQ)..0 ce bao £329 Brother Pad KSR oo.o..cccecsstcueiscai i ae Bee 
GANOnPWIIBBAINEG)...c.ctuchi-acriacn BOOM. RADG: < BFOTNBETITIG ai. ssi cece: metic he ce hoes Canon PUi0B0A (ink | Brother HAt ccc eee RAS8 2695 
See ORAS ALR BBSe > egg = DMROMGIMRIS chhobacncoe. awe gag9 £449 Kaga Taxan KPB10 (NLQ)......0......n. cee. £239 £299 jreibte : Kaga Taxan KP910(NLQ).ooo. ccc B49 — £395 led 8 5 Bury cueunyiry? Arita, Aen omer mat eeee 

Epson RXBOT oo .cncnnscn TO a e199 24g SAD ATS ara Nate cee Sen e439 £309 
Epsan RXBOFT PES Wasa RRs ns Seto fat9 286 a ouE ERD Suet Gaal ne ee RP aati §: Petes 61880 

EDSON FAOY ficcikssisacscsc.ctetosseaeseutevriassevsaenss JG a mM EL Pay LEAT TTY " 

EDSON AKIOOFT cscs sccssecicncennienl ie 8OSO ” RMBO- UME BIRR. re alec cteit reine rkeieee tereae 
BOGOR MIN OORT os. tiaseten ears cchsatasneoecntanty £356 £475 QUME 11/40........ covannates 
Epson EXIOOFT «cc sccccswen £456 £569 coi abe nee gees : 
EpS0n LQ1500 ov. sts vsnien isons BOBO 721100 Neceeia(ee Ev isha 
ShinwaGTi-GPao nos worsens £175 £299 NEC 2010(SOrP) osc 
Shinwa 40 (colour) .............. Wa “E115 £225 NEC 2050 (1Or IBM)......:...-scssssreicrtotons 
Pristi BOS. cssscsciccccn ne rovers $BO8 B10BQ —~° DIBDIOEZO AO... picie cet coenieisneiony : 
Prigth 1325 (COIOUE) co... csccccccssceesesccsceneeen $999 £1195 DIABIG B30 sy. .re-senus techs rs diesieverss sans linens 
Microprism FT (S&P). ocsccesccsesscss £299 £399 FRIGON 1300 os nsshesssorssertt epencr 
Mannesmann Tally MTB0.....................£195 £260 RICON 2300RP sss. cen 
Mannesmann Tally MT160.................. “£479 £599 Ricoh 2600RP ose 
Mannesmann Tally MT180.......00 un £599 £749 TEC £1040... Seek 
MT Pony Plotter nnn £479 £599 EArt ety Cee eet nage Ege 
Selkosha GP700A (COUN) 0.6... cccsccsscssn £349 £399 SMith COPOMA TPT... vseusssssscrrcestioee ance 

ikosha GP25¢ a6 Silver Reed EXP (126p8)...... cnc anes 
Seikosha GP250x ooo... een fonts £199 £235 S 
Seikosha GPS50A ........... ae E219 £260 Olympia ESWTOSKSR oss aciosn erase 
Seikosha GP100A occ itor dren £149 «£174 
TEG 1550 (parallel) as. c.G.auu munis £459 £550 AUTO SHEET FEEDERS 
TEC 1550 (Setlall) 0... es £489 £600 Genesis (for Juki/Tec/Ricot/Diablo...... £299 
Mictoline B2A escent eiet. ea £239 £299 Rutishauset Mechanical oo... Rohe £395 
pose Hae Mite nilinen Gecamneert i auld our electro mechani¢al on. cae 

Sea aR ee eee a ae FACHORIOGOS, Wn Ci ccthees ii cteatnint autre nial 
MICKOING BS Pik isischstecs, waainios Marin cent £495 
MICIOINS Gd races csthuntens meres £799 
Microliné 2410P.......c Mek coneatnas £1590 £1985 
Microline TraGtors\..i..css.ccscsdsvsiesthcr assy £45 £56 
Star Gemini OX FT (120ep8) a BIGO = L249 
Star Delta 10FT (80col/1606Ep8)........ Raita £289 £359 
Stat Radix 10FT (80co0i/200eps) ........... sh459 ~ £578 
Toshiba (1926p8/1006ps) ..............0.ccs, £1249 £1575 
Texas Instruments T1810... ccs £1190 £1435 
Texas Instruments T] 855FT ©... £685 £795 
Anadex DP9725 (240¢p8) ........0. £1195 £1347 
Anadex WP6000 (330ep8) «i . vans £1796 £2199 
Anadex DP6500 Spe ag Asner ht eaaae £1990 £2475 
DRE-Newbury DRI 8820... £845 £950 Lees BERGE, 
oe Ney DR BOB I ic Aldehdoaes Atlas ate ne Sp acere le eae ee 
BUMGS Ole te cost srscstaa dy athiavual yer ose 21630 £2250 

Anadex DP9800 (180cps) £850 £1095 MONITOR AND VDU 
Anadex DP9620(240ep8)..... Fito Sie £085 £1175 MONOCHROME Saleprice RRP 
OMENS IK Ot. seis neste. .£499 £599 Sanyo SM12N (green, 15MMhZ) ee. £69. £69 
Diablo colour ink jet ...........000.... Puente .£890 £995 Sanyo DM112.CX )1Omhz2).... cen. £129 
SeMINaCe ues ae (OKEBU sista tecpusie wiesneuetacactia, £95 

e aga 12G (green) ......... Pe Lye ACRE, £119 
QumeGVili02s ik ntnkunsieaans cela tae: £495 £595 Kaga 12A (amber)... £137 
Gume QV OB oils terran ct cerns £629 £756 B Giz gresn.. Meer miserehay ie £89 
Qume QVT 211GX (Tektroni¢s) 0.0.0... £856 £1195 BMC 12” high res............05... ex! ath £119 
Qume QVT 103 (DEC VT100) «0... £728 £910 NOvex (AMDBEF).....0. cece ma £125 
Kokusai KDS (TV1925, WS)......... erste is £449 £595 Yanjen (green/amber/tilt/Sw) £99 
Kokusai KDS (STD) occ £425 £545 Swivel and tilt monitor stand ooo... £25 
qaeiee adel ARO WY Mele Scherrer Bee ae 
aZGitine ESDRtl le nae cola a ster eno COLOUR 

Hazeltine Esprit Ill (TV1950) 0... £825 £995 KAQGKeRy ccicei anita snurs wencoerugens £225 
kaga K12R1X, RGB/PAL oo. £295 

PLOTTERS novels TRGB contin EA RETR, Nit £395 
HP 747055. DRE mes Coen Ue ee .£795 £893 Luxor 14” (super res, 800 dot) £598 
Watanabe MP1000 .......... eee Em £699 £795 Dyneet 14CMI, 640X200 oo. ce. £450 
Watanabe WX4636 } Dyneer 14CHI, 720X350. £650 
MT Pixy Plotter Sires ne Sanyo CD3125N (360 dot) .... £199 
Act Writer 80.0.0... aaek Sanyo GD3117M (620 dot)............ £369 
Act Writer 81 ........... Cit Sanyo CD3115H (720 dot)... £39 £499 
Gould BryansiOP sy: Sen soeritasawtwancier.: ‘ Fidelity CM14, 12mhz, RGB and COMP........ £179 £199 
Rowland OXYB00 si cvs Sie nutntntchaian NovexAlghress14) acc asain secvasGruent £199 £235 

ACCESS 
HOT LINES FOR INFORMATION AND ORDERS 
01-543 6866 01-542 4850 TLX: 8813271 

SHOWROOM 
85-85A QUICKS ROAD, WIMBLEDON, LONDON SW19 1EX 

INTERNATIONAL, EDUCATIONAL, DEALER, GOVERNMENTAL, 
CONSULTANT, LEASE, RENT, PART EXCHANGE ENQUIRIES 

WELCOME 

RY All items new and carry manufacturers’ quarantee. 

Prices are exclusive VAT and delivery 
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Lupin 
Computer: Vic 20 with 8K 
expansion 
Price: £5.50 
Supplier: Enigma software, 208 
Aigburth Road, Liverpool L17 
9PE 

With a title like Lupin, this game 
should really have been about 
deranged highwaymen marching 
about the countryside demanding 
‘your lupins or your life’, but fans of 
Monty Python should take note 
that in this game there isn't a lupin 
of the flowering variety in sight. 
Instead you take on the role of a 

character called Lupin, who has to 
enter the castle of the evil Count 
Von Vic and rescue some 
treasures that are being kept in 
there. As wellas the treasures you 
are also in search of your 
girlfriend, who was kidnapped 
along with her jewellery by the 
wicked count and deposited in the 
castle. | 

This girlfriend looks like she’s 
worth finding, since she had a lot 
of jewellery on her when she was 
kidnapped, so she’s obviously 
worth a bob or two. 

The imaginative graphics of the 
game display the section of the 
castle that the action takes place 
in. You start at the bottom of the 
screen in your trusty getaway van, 
while at the top of the screen are 
five gold bars. Between you and 
the bars are anumber of maze-like 
corridors protected by guard dogs, 
robots and patrol cars. Collecting 
all five bars takes you on to level 
two, to find that there are now five 
dollar bills to be collected. If you 
manage to get through this level 
and the next three you 'll finally get 
to meet your long lost girlfriend. 

However, although the guards, 
robots and cars are fairly easy to 
avoid on the first screen, their 
numbers increase as you go 
through the levels. Not always 

Each revi 
you an insta 

& & 
Brilliant! 

ew carries Sa e 
uide to NO ntg sys 

Better than mos
 = 

probably a goo 

wwe rate 

sensibly though, since we once 
had one and a half patrol cars 
chasing after us. Colliding with a 
dog or acar loses one of your 
lives, while colliding with a robot 
restores any treasures you might 
have collected and taken back to 
your van back up to the top of the 
screen again. 

A frustrating game that would 
probably take a long while to 
master, Lupin suffers from a 
couple of bugs (the 
aforementioned patrol cars, 
occasionally losing a life for no 
apparent reason) andhasa 
musical soundtrack that has you 
lost in admiration for a short while, 
and then rapidly turning the 
volume down as your irritation with 
it reaches new heights. Overall, 
it’s worth investigating. 

The Lords of 
Midnight 
Computer: 48K Spectrum 
Price: £9.95. 
Supplier: Beyond Software, 
Competition House, Farndon 
road, Market Harborough, Leics 
LE169NR 

After many teasing adverts in the 
computer press, The Lords of 
Midnight has at last arrived, 
complete with keyboard overlay 
and 32-page glossy booklet 
explaining this complex 
adventure/strategy/epic game. 
Handsome packaging doesnt 
always mean handome software, 
but in this case there are no 
worries as The Lords of Midnight 
more than lives up to 
expectations. | 

You are in control of no less than 
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four characters who are travelling 
through the Land of Midnight, a 
map of which appears both on the 
back of the box and the back of the 
instruction book. You'll need the 
maps as the program contains 
some 32,000 possible graphics 
scenes for the various locations. 
You look through the eyes of each 
character, and a single key-press 
will turn you quickly round the 
eight compass points for the eight 
different viewpoints, and another 
press switch you instantly to any of 
the other three characters. 

The people you are controlling 
are Luxor the Moonprince, his son 
Morkin, Rorthron the Wise and 
Corleth the Fey, though not too 
Fey we hope, as he has to help the 
others contend with the evil 
Doomdark, whose armies are 
trying to take over the Land of 
Midnight. All four start at the 
Tower of the Moon, though facing 
different directions, and if you get 
three of them to move to the same 
place you can see them on 

_ horseback through the eyes of the 
fourth character. The graphics are 
static and done in the fairly simple 
style of Valhalla, but are effectively 
atmospheric. 

At each location, in addition to 
seeing all the viewpoints, you can 

elect to THINK, which will tell youa 
little more about your situation, or 
CHOOSE, which will invite you to 
select from several options, 
usually including SEEK, which 
may uncover some hidden 
goodies or men, whom you must 
recruit if you are to stand any 
chance of facing up to 
Doomdark’s armies, which move 
by night. 

Eventually you could be 
controlling several characters, but 
most care must be taken over 
Luxor and Morkin, as their survival 
Is essential. | 

There are two different ways to 
play the game, either emphasising 
the strategy element by sending 
armies north to battle Doomdark 
and his foul hordes, or 
emphasising the adventure 
element by sending Morking to 
seek the Tower of Doom and 
destroy the Ice Crown, which 
gives Doomdark his power. 
Whichever way you play it, you're 

sure to need the SAVE feature (or 
the COPY feature for a print-out) 
as the game will keep you hooked 
long beyond several midnights, 
guaranteed. 
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Eagle 
Computer: BBC 
Price:£7.95 | 
Supplier: Salamander Software, 
17 Norfolk Road, Brighton, 
Sussex BN1 3AA 

This game is essentially a 
sophisticated lunar lander, witha 
few quirks thrown in to make the 
game playable. 
Unfortunately it doesn't 

altogether succeed, as the easy 
parts of the game are very easy 
and the hard parts are too difficult. 

The game consists of five 
distinct stages. In the first you 
simply have to reach the bottom 
the screen without hitting any of 
the numerous meteors. This isn't 
too difficult but you get bonus 
points if you manage to pick up 
any of four ‘pods’. These pods are 
placed on the screen in every level 
accompanied by loud sound 
effects, but their graphic 
representation is merely a dot. 
They are worth 500 points each, 
and collecting them is the real 
object of the game. 
_Toaid you in your task you are 

equipped with the customary 
shields which can take a limited 
number of batterings. You can 
also manually turn your shields on, 
making you impervious to all 
things. Only trouble is that the 
energy drain is (characteristically) 
gigantic and you can t get away 
with this for too long. 

The next part of the game is also 
fairly undemanding. The 
obstacles here are cave walls, but 
alow-scoring transit is simple. 
Which brings us to the third level. 
Here the obstacles are randomly 
generated and removed laser 
beams. One-pixel-thick red lines 
to the rest of us. The only sure 

Carnival 
Computer 48K Spectrum 
Price: £5.95 
Supplier: Eclipse Software, 4 
Oxford Road, London N9 ONA 

Carnival is being launched with 
the chance for you to win a 
Grafpad for your Spectrum, not by 
being an ace shot in this shooting 
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method of survival (unless you are 
incredibly quick-fingered) is to turn 
your shields on, but this invariably 
kills you aS Soon as you ve 
finished. Getting through this 
stage is extraordinarily tricky. 

Togetthe most from this game 
you will need to be a real lunar 
lander freak — others might find it 
less than inspiring. But if you do 
enjoy this sort of game, Eagle is 
one of the better examples. The 

gallery game but by answering 
four fairly simple questions that 
appear on the screen...and no, 
you don't have to wade through 87 
different levels of the game before 
you get to them. In factif anyone 
did wade through that many levels 
they would deserve a free Grafpad 
and a medal for endurance, for 
although the game is very well 
done, it has to be said that it soon 
becomes rather tedious because 
of the lack of variety. 

You can use an Interface 2, 
Fuller or Kempston joystick, 
although keyboard is perfectly 
adequate as you're only moving 
left, right and firing. 

You're controlling a gun at 
bottom of screen, firing up at 
‘three rows of moving targets 
coming down the screen from 
top left in conveyor belt fashion 
till they disappear at bottom 
right. You can elect to have 
the background music on or, 
preferably, off as itis 
a painfully out-of-tune version of 
‘Somewhere, My Love.”’ 
Among those moving targets 

graphics and sound are both up to 
scratch, and keyboard response is 
sufficiently sensitive to leave the 
clumsy player no excuses. 
This game was reviewed under 
the wrong name (and another 
putin its place) in our May issue 
— our apologies to Salamander 
Software. 

& 

are several ducks, and when 
these reach the bottom row they 
may dive down and quack away 
ten of your bullets, which lie at the 
bottom of the screen. Shooting the 
ducks is obviously tactic number 
one. There are also boxes of 
bonus bullets, if you can hit them, 
and a further bonus if you can hit 
the letters B, O, N, U and S in that 
order. 

Behind the targets is a circle of 
moving pipes, more bonuses, and 
if you clear a screen you get the 
chance to fire ata bonus bear 
which prances along, changing 
direction each time you hit it. . 

While the graphics are good and 
there are six levels of play, the 
game is very repetitive as it merely 
continues, screen after screen 
after screen. The same might be 
said of Space Invaders, of course, 
but this is far from being in that 
league and we weren t too 
disappointed when we felt our 
judging of the Carnival was over. 

( 
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Chariot Race 
Computer: Unexpanded Vic 20 
Price: £6.95 , 
Supplier: Micro-Antics, 
Littlehome, Hawthorne Lane, 
Codsall, Wolverhampton 

‘Exceptional Software’ boasts the 
cover for this little gem, and if 
everything Micro-Antics release in 
the future comes up to the 
standard of this game, Vic owners 
are in for ahappy time. 

We're taken back in time to the 
days of ancient Rome, when they 
had nothing better to do than hold 
chariot races in massive 
ampitheatres. In this one or two. 
player game your task is to control 
your chariot around the race track, 
trying to dodge opponents or push 
them into the buttresses 
surrounding the course. There are 
twenty laps to complete before 
you can complete the course, if 
you manage to survive that long, 
and oneach lap acertain 
minimum speed must be 
maintained. Of course, the more 
laps you manage to complete, the 
higher this minimum speed 
becomes. If you go too slowly the 
crowd start getting alittle restless 
and begin to hurl fireballs onto the 
track. Hitting one of these is 
understandably fatal, so you have 
totravelasfastasyoucan. . 

With loving attention to detail, 
the screen depicts the track as a 
continuous straight line: well, you 
can’t have everything. The stars of 
the game are the chariots and 
their horses, which can be seen to 
be galloping as you race along. On 
either side of the screen is shown 
the ‘pushing power’ for your team 
of horses. this determines how 
easy itis for you to push 
opponents onto the walls, or 
conversely how easy itis for them 
to do the same to you. Other ways 
of losing a life are by crashing into 
a fireball, or by running into the 
back of an opponentin front of 
you. Eight paces of this, and 
another race is lost (we told you it 
was atoughie!). 

_ We found that the only way to 
get any appreciable distance into 
this game was to try and avoid 
causing any harm to your fellow 
charioteers. If too many of them 
meet a sticky end against the walls 
of the arena they start to get alittle 
bit mean, and barge into you from 
all sides. However, if you treat 
them with respect and just charge 
along at a reasonable speed you 
can manage to get through quite a 
few laps before they turn on the 
heat and begin to push you 
inexorably against the walls. 

This is one of those rare breed 
of games thatis very hard to tear 
yourself away from and write a 
review about. If every Vic game 
was as good as this, no work 
would ever get done at Which 
Micro. Go and buy, beg or borrow 
a copy now. 
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Perseus and 
Andromeda 
Computer: 48K Spectrum 
Price: £9.95 
Supplier: Digital Fantasia, 24 
Norbreck Road, Blackpool, 
Lancs FT5 1RP 

The series known as the 
Mysterious Adventures has been 
around for a while, but now new 
versions with high-res graphics 
have been released, not only for 
the Spectrum but the Oric-1, 
Atmos, Commodore 64, with 
versions for other machines to 
follow. The standard price of £9.95 
might be fine for other machines, 
butis rather on the high side for a 
pice of Spectrum software. 
_ What you get for your money is 
an adventure set in the days of the 
Greek Gods, when people with 
unpronounceable names tended 
to do unspeakable things to each 
other. You are Perseus and are 
instructed to rescue one 
Andromeda from the clutches of 
Medusa, the Gorgon, whose party 
trick was the ability to turn men to 
stone with a single glance. Any 

Touchstone 
Computer: Dragon 
Price: £8 
Supplier: Microdeal, 41 Truro 
Road, St Austell, Cornwall 

With several of their more 
successful games, Microdeal 
could be accused of merely 
copying favourites from arcade or 
other micros, like the Spectrum, 
but which Dragon owner would 
ever complain about being given 
the opportunity to play what are 
usually excellent implementations 
of the best games around. 
Touchstone, for instance, is a 
Tutankhamun variation, the first 
we've seen for the Dragon, and 
almost as smooth and fast-moving 
as some of the Spectrum versions 
—acredit to the programmer. 

Touchstone is agame for one or 
two.players, joysticks only, andin - 
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resemblance to Prime Ministers is 
purely coincidental. 
The graphics are simple but 

effective, and one neattrick is the 
way you switch from graphics 
mode to text mode simply by 
pressing ENTER. Once the first 
drawing has been made, you can 
flip from one mode to the other, 
and stay in that mode as you move 
around. Unfortunately the 
program could do with a few more 
neat tricks, as itis one of those 
where not all possible inputs have 
been catered for, which is always 
irritating. In the temple you find an 
ivory pedestal, so WHAT NOW? 
CLIMB PEDESTAL, perhaps? 
The program doesn’t recognise 
the word ‘pedestal.’ CLIMB 
IVORY PEDASTAL? No good. 
GO IVORY PEDESTAL? That’s 
what you must do, and similar 
restrictions apply in other 
locations. 

The text, too, is of the most 
basic kind, such as “‘l’mina Royal 
Chamber.” No pages full of 
glowing prose here, but 
nevertheless this series of 
adventures has proved to be very 
popular over the years so perhaps 

it you must make your way through 
a series of mazes comprising 
underground treasure chambers 
in your serach for the Touchstone 
itself. The exact size of the whole 
maze is difficult to explain simply, 
but there are eleven different 
levels, each level having four 
distinct mazes, with each maze 
being up to about six screens in 
length — the mazes only scroll left 
to right. 
_On each level there are doors to 

pass through to reach the next 
level, ranging from one door at the 
start to five doors on the final level 
to take you to the Touchstone. 
Keys and locks are all identical, 
which simplifies things, but what 
complicates matters is that the 
keys aren t scattered one per 
chamber, and you can only carry 
one ata time. Having escaped one 
chamber by the skin of your teeth, 
you frequently have to go straight 
back in to collect the key to take 
you out of the following chamber. 

Another sadistic touch is that 
your little man can only fire his gun 
left and right, which means that 
getting trapped by monsters ina 
vertical corridor is not a good idea, 
and a lot of tricky running and 
maneouvering has to be done to 
avoid that. To help you there are 
Zoom Chambers, which pass you 
from one part of the maze to 
another, and the monsters appear 
from the strangely named Poof 
Chambers, which we hope refer to 
the celebrated Magic Dragon and 
nothing else. | 

Allin all an excellent game, well 
up.to Microdeal’s highest 
standards. 
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players don’t mind that too much. 
The tasks start off in a fairly 
straightforward manner—a 
thirsty beggar, aleather sack, a 
pool of water: not too difficult to 
sort that one out, but they do get 
trickier as you progress, thank 
goodness. The author has a few 

Mr Mephisto 
Computer: Commodore 64 
Price: £6.95 
Supplier: Euro-Byte Ltd.., 
Churchmill House, Ockford 
Road, Godalming, Surrey GU7 
1QY 

Thank heavens for fast-loading 
tape systems, as Mr Mephisto 
leaps into action in the shortest of 
loading times. 

You take on the role of Hugo 
Twol (that has to be an anagram 
for something), whose mission itis 
to explore the strange house of Mr 
Mephisto. Old Mephisto is no fool, 
because to guard him and his 
house are an evil bunch of aliens, 
allof whom have to be avoided at 
all costs. Most of them bear 
pointed tails and pointed ears as 
well, which should give you some 
hint to their origin. 

From here on in this is nota 
startlingly original game, but what 
there is is well done. As Hugo, you 
have to roam around collecting 
whatever you can lay your hands 
on, and itis only after collecting 
various goodies that you can exit 
from one level and progress onto 

cunning moves up his sleeves to 
tax your ingenuity, but there are 
many tougher adventures around. 
For us, then, not a Greek hit, more 
a Greek myth. 

gS | 
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the next. At the fastest speed on | 
the highest skill level this is well- 
nigh impossible, but luckily there 

are four speeds and three skill 
levels to choose from. 

Your chief hazard, apart from 
the aliens, is the moving stairways 
that abound all over the house. 
Falling off a stairway is sadly fatal, 
and since they do keep on the 
move all the time that’s what 
you've gotto do as well. No 
respite, as the aliens keep 
marching determinedly around, 
some possessed with the ability to 
vanish through walls and floors, an 
ability you unfortunately do not 
possess. 

Anicely presented opening 
demonstration allows you to see 
the levels that it willtake many 
hours of play to getto, and for 
those who can't understand the 
cryptic clues given on the inlay 
card, ahelp sheet is available from 
the suppliers. 

Another in the gendre of arcade/ 
adventure then, owing much more 
to arcades than adventures. Nice 
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Ten Little 
Indians 
Computer: 48K Spectrum 
Price: £9.95 
Supplier: Digital Fantasia, 24 
Norbeck Road, Norbreck, 
Blackpool, Lancs FY51RP 

And then there were ten in the 
Mysterious Adventure series, all 
by the prolific Brian Howarth, and 
this latest title is now complete 
with graphics and re-released 
alongside all the earlier ones. The 
Agatha Christie title, temporarily 
borrowed, lets you know that you 
are in private detective territory 
with this adventure, which begins 
with you in arailway carriage on 
the way to visit the old Mansion of 
Major Johnston-Smythe. In order 
to fox his family the Major 
converted all his treasure into 
gold, which he then turned into a 
figurine, and since his death this 
has never been found. There are 
ten other figurines, all worthless, 
hidden around the Mansion, but all 
these have to be found to enable 
you to locate the Golden one. 

Ignoring the temptation to look 
at the ‘Help’ sheet provided, we 
spent a good half-hour in the 
opening location examining 
everything in sight, and some 
things that weren't, before we 
realised what you were meant to 
do. Like most things, it’s easy 
when you know how, but even 
then the author tries to trick you as 
you've only temporarily solved the 
first problem and have to work at it 
some more. 

He has solved the problem of 
graphics, which can be irritating if 
you wait for them to be drawn each 
time, by.allowing you to skip from a 
text-only description to a picture, 
and back again, by asingle press 
of the ENTER key. The text is of 
the briefest kind, and if you've 
tried one of these adventures 
before then you Il know what to 
expect. : 

Every objecthas a 

purpose, and you tendtobe | 
confronted with one task at atime. 
Where the problem in most 
adventures is which objects to 
carry, and tasks are solved simply 
because you happen to have the 
right thing, here you have to figure 
out how the one or two objects you 
do have must be used to get round 
the obstacle facing you. 

The response of the program is 
quick, but is far from: 
comprehensive, with many 
perfectly ordinary words not 
understood. Perhaps the graphics 
have put an undue restriction on 
the memory available, though as 
an adventure this one does seem 
tougher than some from the same 
series. It’s far from the standard of 
‘The Hobbit,’’ though not too far 
from its price, but as itseems to 
keep most adventurers going for 
some considerable time perhaps it 
does offer value for money at that. 

&: 
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MrWong’s_ | 
Loopy Laundry 
Computer: 16/48K Spectrum 
Price: £6.95 : | 
Supplier: Artic Computing, 
Main Street, Brandesburton, 
Driffield YO25 SRL 

As well as their very popular series 
of adventures, Artic have 
published a range of arcade- -style 
games, though these do tend to 
vary a great deal in quality. To 
their credit, they do include quite a 
lot of material for 16K machines 
amongstthem. 

Mr Wong’s Loopy Laundry is 
basically a version of Space 
Panic, with Meanies replaced by 
bags of laundry with evil intent, not 
to mention murderous soap suds 
and an angry iron. Mr Wong starts 
each game at top left, and 
scattered around the screen are - 
various items of laundry. He must 
run along the four levels and the 
interconnecting ladders, collecting 
one piece at atime to take to the 
laundry chute at top right. The 
laundry then tumbles down the 
chute into the bath beneath, and 
Mr Wong must go off and collect 
the next pair of pants or whatever. 

The iron, the bag and the suds 
are chasing him round the screen, 
but in his defence he has five 
pieces of starch with which he can 
freeze these deadly enemies, — 
allowing him to walk through them 
when in a tight corner. Once all the 
starch is used up, though, it’s quite 
awhile before he’s allowed to . 
replenish his supply, and only one 
piece of starch is effective ata 
time. He also has give lives, and | 
once ascreen has been cleared of 
laundry he moves onto another 
one with a different, more difficult 
network of ladders. 

Pooyan 
Computer: Commodore 64 
Price: POA 
Supplier: Datasoft Incorporated 

You've seen it in the arcades, now 
play itin the homes. Konami's 
Pooyan has appeared in another 
guise before now: the game called 
Swagman, from Paramount 
Software. But this purports to be 
the original game, and the story 
line certainly owes more to the 
arcade version than Paramounts 
description of kangaroos and evil 
swagmen. 

For those of you who by n now 
haven’t got the faintest idea of 
what we're on about, a few words 
of explanation. Pooyanis an 
interesting idea fora game. You 
take onthe role of a pig who has to 
protect her piglets from the 
marauding wolves who descend 
from the skies clutching helium 
filled balloons. 

You are sitting ina 
basket on the right hand side of 

The game can be played with an 
Interface 2 connected, ora 
Kempston joystick, though in fact 
we got better scores just using the 
keyboard: Q and A forup and 
down, and O and P for left and 
right, with any key onthe bottom 
row to unleash your starch. It’s for 
one player only, witha high score 
record and bonuses for clearing 

_the screen in double-quick time. 

the screen, and using a clever 
Heath Robinson-ish assortment of 
wheels and pulleys can 
manoeuvre yourself up and down 
the screen. 

The wolves, evil coves that they 
are, are throwing acorns at you, 
and if one of them manages to hit 
you, another life bites the dust. 
You can, however, deflect them off 
the top or the bottom of the basket. 
In your defence you can either 
attempt to shoot the wolves or 
their balloons with your endless 
supply of arrows, or if you’re lucky 
you can grab some meat which 
occasionally appears at the top of 
the screen and throw it at them. 
Being greedy wolves they all let go 
of their balloons in an attempt to 
grab the meat. This, of course, 
causes them to fall to their doom. 

Once you’ve managed to kill 
some thirty odd wolves the action 
switches to another scene. You're 
still sitting in your basket travelling 
up and down the screen, but now 
the wolves appear at the bottom of 
the screen and start flying 

-_ Control of the character is good, 
and while the graphics are simple 
they're effective enough for a 16K 
game. If you have a version of 
Space Panic then this isn’t for you, 
and while itisn't a stunningly 
original game there’s nothing 
much wrong with it, either. 

upwards in an attempt to reach the 
top. At the top there is acliff witha 
large boulder sitting on it, and if 
seven wolves make it to the top 
they push it down at you, causing 
you to lose yet another life. . 

This is more difficult than the 
first level, as some of the wolves’ 
balloons contain other balloons 
inside them, and thus have to be 
shot several times before the wolf 
topples to the ground. There’s 
supposed to be a bonus screen 
after scene two, but we never 
managed to survive that long. 

With the addition of an 
annoying, continuously playing 
soundtrack, thisdoesntreally 
compare to Paramount’s program 
mentioned earlier, either musically 
or graphically. It may have a story 
line close to the original game, but 
in this particular case you'd be 
better off sticking to the Kangaroos 
and swagmen of Paramount’s 
game. 
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Jack andthe 
Beanstalk 
Computer: Spectrum 48K 
Price:£5.95 | 
Supplier: Thor Computer 
Software, Erskine Ind. Est., 
Liverpool L6 1AP 

In the eternal quest to find 
something new to write agame 
about, companies are turning 
increasingly to the old classics, 
and it now comes as no surprise to 
find a computer game based on 
the old fairy tale of Jack and the 
Beanstalk. 

You know the one, Jack goes off 
to sell the family cow (the Good 
Life had its problems even then), 
but when he returns from market 
allhe has with him is a handful of 
magic beans. His mother is 
understandably none too happy 
about this, since she was 
expecting some money rather 
than acollection of mouldy beans. 
So she throws them out into the 
garden in disgust. Only to find, that 
next morning ...a48K Spectrum 
with a magical display of graphics 
has appeared in their place. 

The idea behind the game is 
quite simple. As Jack, you have to 
collect various objects and ascend 
the beanstalk until you reach the 

' giant’s house at the top of it. Once 

Buzzard Bait 
Computer: Dragon 
Price: £9.95 
Supplier: Tom Mix Software Ltd, 
41 Truro Road, St Austell, 
Cornwall 

There is no doubt at all that people 
will want to play Buzzard Bait as it 
is by far one of the best Dragon 
games we ve seen. Based on the 
arcade Joust, you can have one- 
or two-player games with the 
usual choice of three background 
colour screens: black, buff and 
green. A joystick is essential, and 
with it you control your flapping 
bird, complete with lance, in an 
attempt to joust against and defeat 
the other birds on the screen. You 
have to come down on the enemy 
birds from above to defeat them, 
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there, before the giant wakes up 
and gets you, you must acquire 
anything vaguely useful that you 
can see and make off with it back 
homeagain. . ' 

The graphics are reasonably 
good, although Jack looks a bit 
like arefugee from Psst!. On 
screen one there is ahammer 
sitting temptingly over on the right 
of the screen, but between you 
and it there runs a spider. One 
collision is disaster, andso. 
possessing a magic skill known 
only to Thor you have to guide 
your character through mid-air. 

Climbing up the beanstalk is no 
easy task, since the slightest slip- 
up sends you sailing back down to 
earth again with a distinctive bump 
as you lose another life. 

At the higher reaches of the 
beanstalk, a collection of birds 
flutter about getting in the way, 
and a brush with them will 
sometimes (though not always) 
send you careering downwards 
again. | ee 
Kempston joystick and Currah 

microspeech compatible, this is a 
reasonable, if not brilliant, game. 
To anyone whose fingers are not 
amazingly agile, you're infora 
Grimm time with this. ; 

and if you do so they drop an egg 
which bounces around a while. 
before finally settling. Yougain | 
points for getting to the egg, which 
hatches into a little man, but 
should you be unable to reach it in 
time the man will be transformed 
back into another jousting bird. 

Buzzard Baitwilltest anyone’s 
dexterity with the joystick, as you 
flap your wings by a continual 
pressing of the fire-button and you 
need very fine control indeed to be 
moving left and right, avoiding the 
enemy and atthe same time trying 
to maneouvre yourself above 
them, then descend on them. If 
you want to study the excellent 
graphics in detail then the ‘P’ key, 
as well as Pausing the game, can 
be continually pressed to advance 
the action a frame ata time. 

There are continually 
changing waves to challenge 
you, easier ones with land across 
the bottom of the screen, harder 
ones where.much of this is 
changed to flames meaning you 
have to keep flying, and we 
have succeeded so far in getting 
to Wave Il, past the various 
egg waves, Survival waves, 
and even the ‘“‘unbeatable?”’ 
pterodactyl. 
The two-player game has you 

both on the screen at the same 
time, is even greater fun than the 
one-player game, and if a better 
Dragon game appears this year 
then we'dlike to see it. 

& cS 
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Killer Watt — 
Computer: Commodore 64 
Price:£7.95 
Supplier: Alligata Software, 178 
West Street, Sheffield S1 4ET 

Most of the names given to games 
bear no resemblance to the actual 
content of the game, and Killer 
Watt falls neatly in line with this 
concept. There are a few light 
bulbs to shoot at, but apart from 
that this game has as muchin 
common with electricity as Wigan 
Athletic has with Liverpool. 

You start off in charge of your 
trusty spacecraft deep 
underground in a cavernous 
collection of corridors and tunnels, 
populated by an intriguing set of 
monsters. Light bulbs, as we've 
already seen, are inthere 
somewhere, and also much in 
evidence are flying men and flying 
fish, along with some mechanical 
birds who are capable of laying 
some devastating eggs. 
The response to the joystick 

(you can use the keyboard if you 
want to) is suitably fast, andin 
some cases is alittle too fast, but 
you get used to it in time. Much 
delicate tapping is required for the 
first few games. 

You have five skill levels to 
choose from, and you can also 
vary the power of your force 
shields, which determines how 
many times you can bump.into 
things. ; : 
The idea of the game is to 

explore this collection of tunnels ’ 

and corridors, and in superb 
single-pixel movement thatis 
amazingly smooth, you set off in 
search of light bulbs, fish and 
flying men, and the quest for ever 
more points and the way out. 

You have to be very careful on 
the joystick, and ittakes some 
time to get anywhere near the exit. 
Annoyingly, if you lose a life near 
the end it’s back to the beginning 
again, and it is extremely galling to 
watch all that scenery that you've 
so carefully negotiated your way 
past disappearing off the screen at 
frightening speed as you get 
deposited back at square one 
again. 

Getting out at the end is 
something that we ve never 
managed to do. Once you reach 
the exit and manage to 
manoeuvre around the last few 
obstacles (a very tight fit) you're 
told to fire at will. This we took to 
mean as firing like alunatic at the 
doors to the exit, but this achieved 
precisely nothing. 

There is also a character 
called Will in there 
somewhere, but firing at him didn’t 
seem to do much good either. 
Since there’s a bonus of 5000 
points for getting out of the exit, 
can someone tell us how it’s 
done?! . 

Apart from that, this is an 
excellent game that’s well worth 
the money. It deserves a place on 
every cassette shelf. 
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Mystery of 
Munroe Manor 
Computer: Commodore 64 
Price: £8.50 
Supplier: Severn Software, 15 
High Street, Lydney, 
Gloucestershire GL15 5DP 

When you see a cassette that 
looks as if it contains enough tape 
to wrap around a football pitch, the 
obvious thing to do is set the 
program loading and go and make 
acup of tea, doa spot of 
gardening, and half an hour later 
come back to see if the program 
has loaded. 

Don’t do that with this offering 
from Severn Software. Before the 
main program is loaded there is 
one of the best introductions to a 

| game that we've ever seen int 
erms of graphical displays and 
atmospheric sound effects. And all 
done, notin high-resoution mode, 
but just using the graphics that 
you re given. 

The story so far. Old man 
Barstow, master of Munroe 
Manor, was a bit of an eccentric 
who liked to travel around the 
world collecting various artifacts, 
usually valuable ones. 

Then one day, after returning 
from yet another hop around the 
globe, he mysteriously rushes 
away from the waiting reporters on 
the dock side and retreats to his 
manor to become even more 
eccentric than usual, and 
something of arecluse. Few 
stories are heard of him, but then it 
is rumoured that he’s 
disappeared, leaving all that lovely 

| treasure lying around the manor. 
This is where you come in. 

The introduction continues to 
show the gates to the manor, 
complete with a shadowy figure 
standing in one of the windows. As 
he walks off to the accompaniment 
of some moody Vincent Price 

| organ playing, a door creaks open. 

Ad Astra 
Computer: 48K Spectrum 
Price: £5.95 
Supplier: Gargoyle Games, 4 
North Western Arcade 
Birmingham B2 5LH 

Ad Astra, as we all should know, is 
the Latin way of saying ‘to the 
stars’, So youcanhazarda 
reasonable guess about the 
contents of this game. Yes indeed, 
it’s off to the depths of outer space 
to do battle with whatever meanies 
come along. 

Following in the footsteps of 
games from other, better known, 
companies, Gargoyle Games give 
you an enormous number of 
options before you can start 
playing the game. One or two 
players, keyboard or joystick, 
hundreds of different 
combinations of keys to move your 
spaceship around the screen, and 
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In you walk, only to have the door 
slammed shut behind you. The 
baying of hounds in the distance 
serves only to remind you of the 
rumours of ghosts and hidden 
traps inthe manor. Now read on. 

Twelve minutes pass, and the 
main program is loaded and 
running. This graphical adventure 
starts you off in the entrance hall of 
the old manor, complete witha 
mirror and a door. Looking in the 
mirror produces an eerie 
response, and walking around you 
soon find anumber of other 
interesting locations. Since we’re 
not in high-res graphics mode the 
pictures appear virtually 
instantaneously, and for once they 

all this before we ve even fired a 
single phaser. 

You have been sent to guard the 
shipping lanes between the far- 
flung Way stations that mark the 
boundaries of Terran (that's us) 
colonial space. You have to stay 
alive for as long as possible, and 
destroy as many enemy craft as 
you Can, as well as trying to 
remember the current security 
codes which guarantee the safe 
passage of each Way station's 
defences. 

Now, we're sure that this is 
really an excellent game, but our 
progress through the game was 
noticeable strictly by its lack of 
happening. At the start of each 
game some excellently designed 
space debris comes hurtling along 
towards you, and your ship has to 
bob and weave all over the screen 
to avoid it. After four or five 
asteroids have sailed harmlessly 
past into the wild blue yonder, on 

actually tell you something about 
the room that you're in. The text 
might not mention the drawers of 
the desk in the old study, but you 
can see them in the picture. They 
can be opened, and there’s a 
couple of interesting things inside. 

Your first problem will be getting 
up the old stairs, which have rotted 
away and left alarge gap in them. 
Beyond that the problems come 
thick and fast, and with around 
seventy locations to explore, this 
should occupy you for a while. 
One of the more interesting 
graphical adventures for the 64. 

aca 
come the enemy craft. According 
to the cassette inlay card there is 
at least five different types of 
enemy, but we never managed to 
stick around long enough to see 
more than acouple of them. 

The reason is that although the 
enemy craft move extremely 
quickly, and you must move ata 
corresponding rate to get out of 
their way while still remembering 
to fire at them, their missiles move 
alarmingly slowly and are hard to 
pick up against a stellar 
background that looks remarkably 
like alotofenemy missiles. Thus 
we found it very easy to crash into 
something that we didn't even 
know was there. Avery well 
produced explosion announces 
your fate, but it would have been 
nice to have survived just a little bit 
longer. 

= 

Red Meanies 
Computer: Dragon 
Price: £7.95 
Supplier: Salamander Software, 
17 Norfolk Road, Brighton, East 
Sussex BN1 3AA 

If we say this is a version of 
Pac-Man don’t yawn and turn to 
the next review as it’s actually a 
good game with a difference — 
Salamander has dumped you at 
ground level on the famous maze 
and has you running round trying 
to keep out of the way of the 
pursuing ghosts... sorry, the 
pursuing red meanies, which just 
happen to bear a slight 
resemblance to those well-known 
shapes. In addition to red meanies 
there are blue loonies, red 
cheeses and green cheeses in this 
multi-coloured game, though it's 
not one to play if you only havea 
black and white TV as the benign 
blue loonies are indistinguishable 
from the malign red meanies in 
monochrome. 

The story is that there are five 
red meanies in the maze with you, 
along with 63 red cheese and five 
green ones, which sound distinctly 
unappetising but they do have the 
startling effect, when you eat one, 

Black Hawk 
Computer: Commodore 64 
Price: £5.95 
Supplier: Creative Sparks, 
Thomson House, 29 
Farnborough Road, 
Farnborough, Hampshire GU14 
7NU | 

It’s amazing the number of games 
that have you piloting ‘the 
deadliest craft yet created’, and 
Black Hawk is no exception. Black 
Hawk is the name ofthe craft that 
you are to fly your mission in, and 
that mission is to seek out and 
destroy the enemy airfields and 
missile launching sites. This is 
none too easy, since they re not 
too fussed about your presence 
either, and a continuous barrage 
of missiles, tanks, fighter planes 
and other assorted enemy are out 
to get you before you can get 
them. 

As with all Creative Sparks 
games, the accompanying 
documentation is very good, and it 
certainly gives you something to 
read while waiting for the tape to 
load. Your ultimate objective is to 
destroy everything, culminating in 
the enemy runway which is to be 
found at the end of level 8. Since 
this involves completing seven 
previous missions successfully, 
the Which Micro enemy runway is 
still standing firm. 

Choosing between a beginner 
screen or the standard one, the 
action soon gets under way. There 
are two main displays, which are 
swapped in and out depending on 
whether you’re on the attack or the 
defence. When attacking, your 
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and enabling you to chase them 
fora while. Trying to eat red 
meanies is not recommended — 
not so much indigestion as loss of 
life, and you only have three. 
When the game starts the 

screen shows you the number of 
red and green cheeses in the top 
left corner, lives remaining at top 
right, score, high score, and 
number and colour of the other 
creatures sharing your maze. The 
number of cheeses reduces as 
you chomp your way down those 

mean corridors, and a ‘beep’ 
sounds to warn you if another. 
creature is near — don't tangle 
with ameanie, justrun, as there’s 
nothing more dispiriting than 
getting down to just three or four 
more cheeses which you re 
frantically searching for, only to 
bump into a meanie and have to 
start all over again with a full 
maze. 

The graphics are kept simple 
but this does help keep the game 
moving, anditdoes move ata 
brisk pace, response to the control 
keys being instant. There’s no — 
joystic option, and the keys used 
are the F for forward, the comma 
to turn left through 90° and the full 
stop to turn right. You can keep the 
F key depressed for continual 
movement. The game does geta 
little repetitive after a while, but 
then what arcade game doesn’t? If 
you clear one screen you start all 
over again, but it’s fun while it 
lasts, especially as the meanies 
do have that nasty habit of trying to 
turn you into a sandwich between 
two of them. You, by the way, are 
an Intergalactic Cheese-snuffler. 

&: 

craft cannot be seen, although an 
indicator at the bottom of the 
screen shows its vertical position. 
This tells you where a guided 
missile will be launched from, and 
by moving the joystick around you 
can position your sights wherever 
you want them to be. 

Releasing the fire button then 
causes a missile to home in on 
whatever hapless enemy you re 
after. 

Defence mode comes in 
whenever one of the enemy 
manages to make it past your 
missile sights in attack mode. This 
is amore conventional ‘space 
battle’ type scenario, and simply 
involves moving left and right and 
trying to hit anything that moves. 
Both these modes come complete 
with some superb graphics that 
rival anything else currently on the 
market. 

Depending on how well you do 
on your current mission in both 
modes, you may or may not be 
rewarded with some additional 
weaponry to help you out in later 
missions. It'll take you quite some 
time to sort out the best tactics for 
both defence and attack in order to 
achieve the highest possible 
ratings. 

If you manage to complete all 
eight levels, you'll be a true super 
hero. Be warned: itisn’t easy. 

Another game that should sell 
well, and deserves to be bought in 
vast quantities. Great use of all the 
features of the 64, and it’s good to 
see games of this quality 
appearing for the machine. 
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Aztec Challenge 
Computer: Commodore 64 
Price: £8.95 on cassette, £12.95 
on disk 
Supplier: Audiogenic, P.O. Box 
88, Reading, Berkshire 

In the never-ending search for 
original story lines, Audiogenic 
have done well to come up with 
this interesting idea, and they've 
done even better by turning it into 
avery good game. 

We're travelling back in time 
once more, to the days when the 
Aztec empire was at its height. 
You, ahapless individual, have 
been selected to be a ritual 
sacrifice to the gods. Thereisa 
way out though, and that is to 
survive and complete an obstacle 
course known as the Aztec 
Challenge. 

This is another way of saying 
that this game has got seven 
different screens to it, although 
when you've managed to get 
through the whole lotit’s a bit 
disappointing to realise that you 
haven't seen the screen depicted 
on the back of the cassette box. If 
it appears anywhere during the 
game, it appears a long way after 
any levels we ve managed to get 
to. 

Togive a brief rundown of each 
of these seven levels, the first one 
is possibly the most difficult of the 
lot. With an interesting 
background tune to accompany 
you, you must run all the way to an 
old temple by dodging a hail of 
spears being thrown in from the 
left and right of the screen. This is 
done on arandom basis, and 
you've no way of Knowing where 

SOFTWARE Review po} 

Sabre Wulf 
Computer: 48K Spectrum 
Price: £9.95 
Supplier: Ultimate Play the 
Game, The Green, Ashby de la 
Zouch, Leicestershire LE6 5JU 

Any new Ultimate product is 
eagerly awaited, although itis a 
little worrying to see it arrive with 
the disclaimer that due to the 
‘enormous complexity’ of this 
arcade adventure ‘itis almost 
impossible to guarantee 
continuous error free operation, ' 
which is akin to Which Micro 
saying that due to the enormous 
complexity of putting together a 
monthly magazine, this issue may 
fall apart in your hands (would we 
say that— Ed). 

But despite that warning, we 
had no problems, and the news is 
that with Sabre Wulf Ultimate’s 
reputation for producing the best - 
Spectrum software remains intact. 
The setting is a network of jungle 
paths, a vast and complicated 
network, and you must move your 
Sabre Man through these in 
search of four parts of amap — at 
least we think it’s amap, as we 
only discovered this aspect of the 
game through accidentally 
stumbling across a map of some 

the spear will come from, or what 
height it will come at. You'll have 
to be very quick at leaping and 
ducking in order to get through this 
one. 

Level Twois alot easier, and 
just requires patience as you must 
race up the steps of the temple 
avoiding acontinuous barrage of 
rocks falling down from above. On 
the third level you've got to run 
through part of the temple, 
dodging swords and other nasty 
devices from above and holes in 
the ground below. Nextis along 
run through various Mexican 
animals such as spiders, snakes 
and lizards, and if you’re still alive 
Level Five is asimple trot across a 
room, with hidden arrows being 
fired at you from the shadows. 

The next level is the longest and 
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kind after playing for a while. 
Ultimate might be great on 
graphics, but a few instructions 
wouldn’t go amiss either for a 
game of this nature. 

Sabre Manis armed with, . 
believe it or not, asabre, and this 
is effective against many of the 
jungle perils such as spiders, bats, 
parrots or scorpions. There are far 
too many to list in full, but 
graphically the game is as good 
as, if not better than, anything 
Ultimate have done before. Your 
man comes to grief, however, if he 
tries to skewer any of the larger © 
animals, and a head-on encounter 
with arhino, for instance, parts 
him from one of his five lives, as 
well it might. The natives are 
restless too, and these have to be 
avoided by running along the 
passages, though some help is 
available from the variously- 
coloured orchids that grow along 
the pathways, if youcan pass 
through one when it’s in full bloom. 

The Blue Super High Energy 
Orchids, for example, enable you 
to pass through even a rhino with 
no ill-effect, although on the other | 
hand there are the Purple De- 
Orientation Orchids, which 
reverse all the movement controls 
forawhile. These controls are 
either keyboard, Kempston, 
Interface Il or any Cursor 

| Controlled Interface. 
As usual, the graphics are so 

good that they’re funny in places, 
like acartoon, particularly where 
Sabre Man comes off second-best 
in any encounter and goes 
bouncing across the screen to 
wind up flat on his back (sounds 
pretty good to me — Ed). 

There are one- or two-player 
options, a HallofFame, anda 
percentage rating at the end to tell 
you how much of the adventure 
you've completed. After several 
sessions we'd got no further 
than 6%, which gives some 
indication of the scale of this 
highly-recommended game. 
Ultimate does it again. 

one of the more difficult ones. In 
this you have to swim across a 
lake full of piranha fish, and let me 
tell you this is a mighty big lake. 
Your reward for getting across this 
comes in the form of the seventh 
level, which has yourunning 
across a very long bridge which 
has alarge number of breaks in it. 
Obviously, you’ve got to jump 
across these and avoid plunging 
to your doom on the rocks below. 

An interesting, well thought out 
game, with anumber of different 
challenges to meet. Good 
graphics and sound are 
maintained throughout, so book 
your seats now for the Aztec 
Challenge. 
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Pontoon/Three 
card brag/One 
armed bandit 
Computer: Vic 20 with 8K 
expansion (for Brag only) 
Price: £5.50 2 
Supplier: Enigma Software, 
208 Aigburth Road, 
Liverpool L17 9PE 

This is one of those collections of 
programs that, at the end of 
playing all of them, only serves to 
make you think ‘why did they 
bother’. Quite frankly, this is 
appalling stuff and we're sure that 
99 per cent of Which Micro 
readers with a Vic could come up 
with something better. 

Still, ours is not to reason why, 
Ours is to review or die, so let’s 
start with Pontoon. The game 
follows the traditional rules of 
Pontoon, and you are playing 
against the computer. Both you 
and the machine start with 5000. 
units of money, and the first action | 
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Devil’s Island 
Computer: 48K Spectrum 
Price:£5.95. 
Supplier: Gilsoft, 30 Hawthorn 
Road, Barry, South Glamorgan 
CF68LE 

‘As Gilsoft and others are showing, 
use of The Quilldoesn't 
automatically produce a series of 
conveyor-belt adventures, they 
can be as bad or as good as the 
author's imagination allows, and 
Devil's Island would be good no 
matter how it was written. 

As you might guess from the 
title, this is a Papillon-type 
adventure in which you must 
escape from the infamous Devil’s 
Island prison, and then attempt to 
reach the mainland of South 
America and freedom. You begin 
in your ‘grim prison cell. A barred 
window is to the North anda 
rusting but strong cell door is to the 
West. | can also see an old 
cracked washbasin in the corner 
and a filthy-looking bed under the 
window.’ If the author thought he 
could trick us into spending half an 
hour trying to batter down the | 
strong cell door, he was mistaken. 
We were wise to that one, but not 
so wise about the tasty pie that 
you for some reason find in the 
corridor outside. We should know 
better by now than to eat things 
hastily. Pigs never prosper in 
adventures. | 

Devil's Island seemed to us to 
have just that right adventure 
blend: maddening and seemingly 
impossible at first, you can 
progress inch by inch if you 
persevere. Initially you seem to be 
able to go no further than three 
locations, your cell, the corridor 
outside, and acookhouse where a 
guard is waiting to shoot you. It 
took us quite some time to figure 
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after receiving your card (or first 
car, as the cassette inlay 
describes it) is to place your bet, 
up to amaximum of 999 units. 
However, it’s possible to get away 
without betting anything at all, 
which seems to defeat the point of 
the game somewhat. 

After betting or not, as the case 
may be, your second card appears 
and gives you the option to twist or 
stick, although you can only stick 
on acard total of 16 or more. You 
don't get to see any of the 
computer's cards until you stick, 
and if you go bust you don’t get to 
see tham at all. Very poor sound, 
with equally poor graphics, and all 
told a totally uninspring game. 

One armed banditis, if anything, 
even worse than Pontoon. There 
has been no attempt to do 
anything as rudimentary as even 
using some user defined graphics, 
since the characters on the reels 
are all taken from the existing 
character set. The instruction card 
refers to ‘Black zeroes’, although 
everything looked uniformly white 
to use, and pisymbols, but again 

out how to deal with the guard, as 
throwing the pie had surprisingly 
little effect, but once we had we 

then discovered that there only 
seem to be a limited number of 
moves afterwards before the 
guard's body is discovered and it’s 
resurrection time again. 

The adventure is well-written, 
and the author, Colin Smith, 
proves adept at drawing your 
attention away from what you 
should be concentrating on to 

THE GOLD COLLECTION 

these were only obvious by their 
non-appearance. 

You have the options to hold or 
nudge (downwards only), and 
when the nudge feature first. 
appeared we thought the machine 
had crashed, since there were no 
messages to nudge or continue 
with the game anywhere in sight. 
Only a tentative press at the space 
bar brought the nudge message 
up, Only to see it disappear ina 
fraction of asecond. After starting 
with one pound to gamble, and 
finishing with seven pounds 
twenty, we gave up and decided to 
take a look at the version of Brag. 

Only we didn’t, since the 
program wouldn'tload. Judging by 
the standard of the other two this 
doesn't appear to be any great 
loss. Brag may redeem the whole 
tape, but somehow we doubtit. 

Enigma live up to their name 
with this collection. Why they 
released it will remain an enigma 
to anyone who sees it. 
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have you battering your head 
against a brick wall trying to solve 
something the wrong way. Being 
in machine code, the responses 
are naturally quick, and witha 
SAVE routine along with the other 
standard features The Quill 
provides, we think Devil’s Island 
will have you scratching your head 
for some time. 

eS 

Devil’s Island. 
by Colin Smith — 

(GILSOFT t Hamme Computer Satiwure 4} 

Data Retrieval 
System 
Computer: Dragon 32/64 
Price: £14.95 
Supplier: Salamander Software, 
17 Norfolk Road, Brighton, East 
Sussex BN1 3AA 

Salamander has come up witha 
simple-to-use but very impressive 
data storage and retrieval system, 
which, although it comes on tape, 
can also be used in conjunction 
with disk files using Dragon Data’s 
DOS system. The price makes it 
an attractive proposition for small 
business use, and it’s along way 
beyond the “‘under-a-tenner’”’ 
tape-only filing systems which are 
So limited as to leave you better off 
with pencil and paper. 

Once criticism is that they 
haven't redesigned the Dragon’s 
rather unattractive character set, 
so you are limited to the chunky 32 
x 16 screen layout, but given that, 
you can design that initially blank 
screen however you like in order 
to cater for your own particular 
filing needs. The field headings 
are entered and printed in inverse 
video, and to test the system we 
began to set up arecord of 
computer books, using the four 
headings of Author, Title, 
Publisher and Year, printed down 
the left-hand side. In fact you can 
have up to 26 character fields and 
ten numeric fields — though don’t 
ask us how they all fit on the 
screen. 

A sample designed file comes 
on the tape, a Gazetteer 
with seven headings: Country, 
Capital, Head of State, 
Population, Currency, Capital and 
Area, showing how DRS could be 
usedforeducationaland — 
reference purposes. It would have 
been even more helpful if the 
sample file actually had some data 
in it, to let you see how to use the 
search and edit facilities, though 
these are fully covered in the 
16-page booklet. 

The important information is 
that you can store a file of up to” 
22,000 characters on tape, so if 
you set aside 100 characters for 
each file you could have up to 220 
records, with seven times as many 
if using disk. The search facilities 
are undoubtedly the most 
impressive feature, with numeric 
fields searchable for figures 
greater than, less than or equal to 
the. specified amount, with 
character fields checkable for 
characters in specific positions, or 
for any character string anywhere 
within a field: all books with 
‘Dragon’ in the title for instance. 
Alternatively you can simply count 
the entries in the field: how many 
books written by lan Sinclair, for 
example. Or perhaps easier, how 
many books notwritten by lan 
Sinclair. This can also be checked 
for, with all searching done 
instantly. 

& 
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I enclose a Postal Order/Cheque payable 
to Beyond, or charge my credit card. 

To... Beyond Competition House, 
Farndon Road, Market Harborough, 
Leicestershire LE19 ONR. 

Pleasesendme.. . 
Card Number 
Access/Visa (Delete as necessary) 

THE LORDS OF MIDNIGHT £9.95 

PSYTRON £7.95 

POST CODE 
SPELLBOUND £5.95 

SIGNATURE 
Please rush me details of the “ENTER the BEYOND” 
Software Club. . . 

BEYOND ORDER HOTLINE 0858 34567 GRAND 
BEYOND ENQUIRY HOTLINE 01-251 8496 TOTAL 

all prices include p&p 



AVS INTEXT 216003222a Op 

SOFTWARE 
INFORMATION LTD 

t¢ Weholdalibrary of information on software 

x» This library contains detailed information on 

business software for micros and minis 

x Youcan use it asa single impartial source of 

information to assist you finding the correct 

software 

x Our computer will list all the options that fit your 

requirements so you can be satisfied you have 

made the right choice 

x Once we have found what you're looking for we 

can then put you in contact with a supplier who 

is qualified to show you the software working 

x OURSERVICE IS FREE AND IS DESIGNED TO 

SAVE YOU TIME AND ENERGY IN 

UNNECESSARY RESEARCH 

x Phone this number and we will help you find the 

software you need. 

01-625 5404 
WHICH MICRO? AUGUST 1984 



Flexibility — ELT ION poe 

Li RROBRRAOHY 

Penfold Works, Imperial Way, Watford, Ae WV England. Tel:( 23)48222 (Mark | 3956). Telex:9460 



ST SOFTWARE SPECIAL - 

CATCH THE L WIWDITIY WOU? 

{eo 
ae 

The latest in the line of Alligata classics — fast machine code Not many sequels live up to reputation, but in this 
action and high resolution graphics combine to put your _ drama of one, long continuous screen action the antics of Slippery Sid ° 
concentration and agility to the ultimate tests will keep you enthralled for days on end. A classic battle 

a spectacular encountering landers, mutants, pods, swarmers, bombers — 
, a unique split screen feature combines immediate action and baiters. Five screen arcade spectacular in a head on 

viewing with.a master plan image of the rail system and Shae with the deadly presnis en Pats gined cages 7 er 
impending dangers. Skillfully manoeuvre this six track railway Se eed a) ING BES reat ee we Loce ig scree iiecee ulin ss yp ‘ Roger the Dodger and his cat burglaring exploits. How 
dodging a constant aerial bombardment from airships and fast are you with a shovel when your life depends on digging the alien 
planes, precisely timing the release of your lethal smoke screen monsters into the ground? | Pull out the plug on this 
to bring them to grief. Carefully avoid a fatal collision with __ underground darkness and smash the light bulbs in this hazardous 

journey against death. Improve your technique 
tne explosive nandrarts and Keepin eye on your tel with this sophisticated program where the computer bids and 
level— once you've stopped you're a sitting duck. a HN) plays the other three hands in a full rubber plus scoring. . 

Features full playing card graphics. 

Alligata Software Ltd. 
178 West Street, Sheffield S1 4E 

Tel: (0742) 75579 
Please indicate programs required 

LJ Loco 

LJ son of Blagger 

LJ Guardian 

LJ Bugblaster lenclose a cheque/PO____ Payable to Alligata Software ( Allow 75p for post and packaging) 4 eee 
: A 

co LI Blagger GhargemyAccess\Visa fo 7 Be Ucard No. 
L] Panic Planet 

of order and should reach you within 7 days 

Dae oe eee signature 
LJ Eagle Empire 

LJ contract Bridge | Address 488 



[RUNESOFT Present 
Enter the realm ‘of Dream 

and Paradox — Survive 150 
locations on what is probably 

the most difficult task 
you’ve ever been set 

— If you can! 

Awl? Help Yaw Ning to find 
GN Cir - SPOOF the magic dragon, 

(oa idespite the whole world being 
setagainst him. Poor Yaw — 

You'll probably die laughing. 

~Popular Computing Weekly (15:04:84): “Paradox looks, from a PARADOX, SPOOF and SPECTREALM (a strategy game for budding 
quick play and the complex maps |'ve.been sent explaining it, like one of Emperors), for the Spectrum 48K computer, are available from selected shops 
the most complicated seve ever designed ... addiction is nationwide at the following prices. 
probably ensured. | : ‘e F 

‘LOOK for the PARADOX: hie SPOOF: £7.50; 

In case of difficulty, ask your local Assit to contact i distributor, or send 
RUNESOFT cheques/POs direct to: 

* * COMMODORE VERSIONS AVAILABLE SOON ** Charnwood House, 67 Lower Parliament St, Nottingham 
RUNESOFT artwork by Nick Bibby NG1 SBB. (Tel: 0602 (STD) 287667 & 271748 

SOFTWARE FROM FLITE: 

CARTESIAN 2: FILE BASE cangraphthe simplest of functions | 
tes YOUR BBC OR ELECTRON DISC DRIVE NOW HAS A WORTH 

Or the most complicated. It then goes on to do an awful lot CARD INDEX DATABASE AT AN EVEN WORTHIER PRICE. 

more. Like drawing the differential curve and finding the Use itin the home, club, office or school. It’s very versatile. 
definite integral. Like extracting roots wherever they exist, 
even when the function has multiple roots. Like solving 1. Records are designed by the user. 
complex equations. Like allowing for many graphs to be 2. May be used with one disc drive. 

overlaid one on the other. Like letting the user animate the 3. Allows selective label/envelope addressing or full record 
scales and axes in order to reach any part of the curve, and recall. 

ie magnify. neonate: 4. Search using ANY field. 

Naturally if CARTESIAN can handle the functions above, 5. Random access for fast operation. 
then it can also take care of quadratics, cubics, trig. 
functions, polynomials, circles and elipses. — 6. Very user friendly. 

| Lim : 7. 40 or 80 track versions. A 40 track 
CARTESIAN is available for the BBC ‘B’, disc will hold up to 400 records 
Acorn Electron, Apple 11e and Apple age AK depending on size. 

8. Sort, amend, recall, print-supports 
professional standard features. 

price: £15.90 

PRICE: 
Cassette: £24.90 
DISC: fcr. 

Cartesian is fun to use, which should go a 
long way towards ensuring that it /s used, 
and it is both powerful and flexible enough 
to be of real benefit to any serious student 
of mathematics. | i i i 4 E | Findrum, Convoy, Co. Donegal ACCESS, Barclaycard (VISA) 

—Hobby Electronics Ireland. Telephone: (074) 47227 and official orders welcome 
software Mail Order (0704) 22286 & 22025 
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AT LAST! A SENSIBLE 
PRINTER STAND ATA 
SENSIBLE PRICE, ,, 

@ Stands neatly on a desk toe. HM Printout stacks tidily i in ithe 
tray. @ Supply paper locates underneath the printer — can 
stay in its carton for convenience. M Sturdy design, brandy 
white finish only. M@ Discounts for multiple orders. 

NEW ORIGINAL GAMES 
FOR THE COMMODORE 64 

© NIGHTMARE PARK is in fact a compendium of 14 

games. The task of the user is to gain as many points as possible travelling 

through a maze beset by obstacles atevery turn. These infuriationg obstacles 

are overcome by a combination of skill, sharp reflexes or by sheer good luck 

making Nightmare Park a suitable game for ali ages. 

PRICE £7. 99 

& DOTS & BOXES: an intelligent game where the user and 

the computer take turns in completing boxes by drawing a line between two 

dots. The aim of the game is to win the most boxes whilst skilfully minimising 
the number of boxes given away to the computer. 

PRICE £6.95 

@ H EXA P AW N For strategic and persistent play. The opponent 

(computer) has no initial strategy but is programmed to learn from the user's 
wins to improve its own strategy. 

PRICE £5.95 

& C H O P P E ee LAN D Your chopper is chartered to transfer 

goods from your base and land SAFELY. An exciting new game full of 
surprises. 

PRICE £7.99 

Accommodates most makes of 80-character printers 
including ll EPSON MX80 ml MICROLINE 80 Send Cheques/PO: 2 Vouchers 

Send coupon or telephone for details. FTW ) é : 

2 edt! meses cS coulis’ “taimaniemn ” Gommsieg #7 fescSemces << ccnen siesta lets | emis | umiomom|s Seen sm A.R. sO ARE Collect this voucher and either 

~ Advanced Resources. St. Gabriels, Much Birch, ‘Hereford HR2 8HY. 86 Avonbrae Crescent 1 or 3 from the last or next 
Telephone: (0981) 540 262 3 issue of Which Micro & Soft- 

Please send leaflet and order form for the Advanced Printer Stand. Hamilton, scotland ware Review and when you 
Tel ° 0698 282036 purchase either: NIGHTMARE 

Name: PARK, DOTS & BOXES or 
DEALER ENQUIRIES CHOPPER LAND you will get 

Address: 
HEXAPAWN completely FREE. 

WELCOME 
WMSR 

SPRITES FOR THE DRA GON 

State Printer Model 

* UPTO128NON DESTRUCTIVE SPRITES * TEXTINALL MODES 
* SIZE SINGLE PIXEL TO 1600 PIXELS * TRUELOWER CASE ASCII 
*« AUTOMATIC AMIMATION } * REDEFINABLE CHARACTER SET 
* AUTOMATIC MAZE RUNNING MODE 
* AUTOMATIC JOYSTICK/KEYBOARD CONTROL * DOZENS OF POWERFUL NEW COMMANDS 
* COLLISION DETECTION * 6 FREE DEMONSTRATION PROGRAMMS 
* ENHANCEDSOUND FACILITIES * COMPREHENSIVE MANUALS 

Some time ago, we decided to add text printing facilities to the Dragon’s Graphics Screens. Although it took 3 weeks of hard 
work we did it for all five PMODES. We made the characters redefinable, but we did not call them sprites, because they are not, 
they’re just redefinable characters. Thenwe decided to add some soundeffects and user definable sounds. After anotherweek. 
or so, we had done that as well. 

Next, we thought we would give the Dragon some sprites. We required multi-coloured sprites of any reasonable size or shape 
and we wanted to be able to move them without obliterating whatever else might be on the screen. We quite fancied being able 
to control sprites from the keyboard or joystick with just a single command, and we thought it would be nice to be able to fire 
sprites with the joystick buttons. No sprite system worth its salt would ignore collisions, we thought, so we would have to have a 
collision detection as well. Also, we wanted the sprites to be fast, versatile and easy to use, with lots of functions so that the 
control programme would know where all the sprites were, and what they were doing. Another brainwave was to include an 
automatic maze running feature where all the sprites chase, (or run away from) a particular sprite, so that it would be easy to 
write THAT kind of programme. Then we thought we would like to have easy animation, preferably looked after automatically, 
by the sprite handling system. Finally, just to make the whole idea totally impractical, it would have to be driven entirely from 
Basic, without any tedious Peeking and Poking. 

We did it, it took months, but we did it. The author of the two top selling Dragon games in a recent best sellers list, has 
described Sprite magic as the best piece of software he has ever seen. 

Popular Computing Weekly said “Excellent” and “Superb”. Dragon World said “Quite simply the best Dragon utility available 
on the market today”. Personal Computer News said “Fantastic” and “if you've got a Dragon, what on earth are you doing 
without Sprite Magic’. 

* AUTOREPEAT KEYBOARD 

Phone your Access/Visa number, or send cheque or Postal Order for £17.25 to 

KNIGHT SOFTWARE 
(Merlin Microsystems Ltd) 

93 HIGH STREET 
ESTON, CLEVELAND 
TEL (0642) 454883 

Available from 
selected branches 
of Boots. 

Distributed by 
Websters 

Software Ltd. 
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Price: £130 
Use: Home 
RAM: 16K 
Colour: Yes 
Language: BASIC 
Interface: Own 
Supplier: Commodore 
0753 79292 

The long-awaited replacement for 
the Vic 20 comes as a special 
starter pack with the computer, the 
Commodore-only cassette 
recorder, four programs and the 
popular /ntroduction to BASIC all 
included in the price. 

WHICH MICRO? AUGUST 1984 

COMMODO 

Price: £249 
Use: Home/Office 
RAM: 64K 
Colour: Yes 
Language: BASIC 
Interface: Own 
Supplier: Commodore 

10753 79292 

| Commodore’s contender in the 
| up-market home micro field looks 

} much more impressive than their 
| previous machines, though at the 

| time of writing we have not yet 
| been able to subject it to full 
| testing. 

Your £249 buys an eight-bit, 
| 64K machine using the 7501 
processor, yet another 

| Commodore derivative of the 
| 6502. So far, same old story, but 
| the Plus/4 represents a 
| considerable advance on the 64 in 
| the collection of serious home/ 
| business software which comes 
| free with the machine. 

Four applications, a word 

see eee OH 

SSK 

The computer itselfis a 
considerable improvement over 
the Vic, with the same BASIC as 
the more expensive Plus/4 adding 
a degree of user-friendliness 
which Commodore computers 
have lacked for far too long. 

The new commands in BASIC 
3.5 are mainly in the areas of 
colour, graphics and sound, so 
that for the first time it is possible to 
write BASIC programs which use 
high-resolution graphics without 
descending to the level of 
unintelligible multiple POKE 
statements. The sound facilities of 

COMMODORE PLUS/4_ 

right from switch-on, and donot © 

need to be loaded from cassette or 
disk before use. AG 

These applications programs 
are able to share common data, 
making it possible to take part of a 
spreadsheet model and 
incorporate it into a written report, 
for example. 

You will need a disk drive to use 
this software to the full, and 
Commodore has taken advantage 
of the announcement of the Plus/4 
to unveil a new floppy disk unit, the 
SFS 481. This has a relatively low 
capacity of 170K, but it makes up 

— for the major deficiency of the 
: — Ce 1541 disk drive — its extreme 

slowness. The new unit is claimed 
to be dramatically faster. 

Another surprise is the 
complete break in software 
compatibiity with the popular 64. 
The BASIC interpreter is new, 
including many commands which 
have been standard for years from 
other manufacturers, but which 
Commodore has only just got 
around to providing. The 64’s 
celebrated sprite graphics facility 
is missing, so it Seems unlikely 
that the Plus/4 will replace the 
earlier machine as the games 
addict's favourite. 

processor, aspreadsheet, a 
business graphics package anda 
database manager are supplied in 
paged ROM — in other words, the 
four packages reside in memory 

Commodore’s home micros have 
always been very good as long as 
you knew how to use them, but 
now it will be much easier to get 
the results you want. 

The machine looks similar to the 
Vic and 64, with a reasonable 
quality typewriter-style keyboard 
giving it the ‘real computer’ feel 
which attracted so many Vic 20 
buyers. The keyboard is slightly 
remodelled to make it easier to 
use, and one feature about which 
Commodore seems very excited 
is the addition of a help key. This is 
claimed to highlight programming 
errors, but until we get our hands 
on the system we reserve 
judgement. 



>>PP FEATURE 

List price Typical 
price 

Interface Max no. cols. 
on screen at 
one time 

£329 col £329 Home/ 64K 32K Parallel Zt 
£229 green | £229 business 

£199 £199 Home/ 32K 32K Own (plus 1) 8 
education 

£399 £399 Home/ 32K 32K RS-423 8 
: | education 

£229 £199 Home/ 64K 20K RS-232C 
business 

£170 £170 Home 48K 16K Centronics exp port, 
| Hi-Fi RGB Monitor 

UHF TV cassette 

£250 £240 Home/ 64K 4K Own 
: business 

£399 Home/ 128K 32K RS-232C 
business cartridge 

Spectravideo $V318 £186 £186" 

Tandy MC10 £69.95 £69.95 Home 4K exp 32K - 
3 20K 

Tatung Einstein £499 Home/ 64K + 8K RS-23 & centronics | 16 
| office 16K video & others © 

“with starter pack ** cassette £39 ' *** snecial offer “starter pack” includes 16K 

Amstrad 

Aquarius 

Atari 600XL 

Atari 800XL 

Acorn Electron 

BBC Model B 

CGL M5 

ak —h oO) _O 

Colour Genie 

Commodore 64 

Commodore Vic 20 

| Dragon 32 

Dragon 64 

Lynx 48K 

Lynx 96K 

Memotech MTX500 —h oO) 

Oric | 16K 

Oric | 48K 

© 

Oric Atmos 

Sharp MZ700 

Sinclair QL 

Sinclair Spectrum 16K 

Sinclair Spectrum 48K 

yo 

Sinclair ZX81 

Own 

Own 

wn O 

Bo, ep) Ne) G NO 

He 



FEATURE €44q 

Review Max graph | Language | Sound On board | Operating : 
ate resolution | supplied | channels | speaker? | system 

640x200 | BASIC 3 Yes CP/M or | July 84 | 
: BASIC 

40x24 320x192 | BASIC | 4 ee BASIC | Dec 83 

— ‘nes 

Max text 
display 

Amstrad Consumer Elect- 
ronics PLC 0277 228888 

Atari 01 900 33344 
Atari helpline 0753-24561 

Atari 
01 900 0511 

Acorn Computers 
0223 210111 

Acorn Computers 

2 

2 

2 40x24 320x192 | BASIC BASIC 

40x25 256x160 | BASIC 1 music | Yes BASIC Sept/Oct 83 
640 x 256 1 noise 3 

40 x 25* 640x256 | BASIC 2 BASIC May/June 83 
| 0223 210111 

32 X24 256x192 | BASIC 3 BASIC July 83 Computer Games 
| 01-508 5600 

40x24 320x192 | BASIC 3 BASIC Dec 82 Lowe Elecronic 
0629 4995 

40x25 520x300 | BASIC BASIC March 83 Commodore 
| June 84 0753 79292 

33 x 23 500x220 | BASIC BASIC Sept/Oct 82 
| May 83 

32x16 256x192 | BASIC 

Commodore 

Microsoft | Sept/Oct 82 
BASIC April 83 

0753 79292 

Dragon Data 

Microsoft | Jan 84. 
BASIC 

0656 744700 

Dragon Data 
0656 744700 

Lynx Dec 82 Camputers 
BASIC 0223 313358 

BASIC April 83 | 

BASIC Dec 83 

BASIC Feb/May 83 

BASIC Oct 83 

Camputers 
0223 313358 

Microsoft April 84 
BASIC 

Memotech 

BASIC | Sept 83 

7 

56 

56 

16 

16 

3 

TV 

TV 

256x252 { 

40x24 =| 256x252 | 

16 256x191 3 

240x200 3 

40x28 240x200 | BASIC 3 

full col 40x25 80x50 Super- 
backgrnd BASIC 

, 85x25 512x256 | BASI 
256X256 | 

32x24 256x176 | BASIC 

32x24 56x 176 BASIC 

32 xX as BASIC 

1h 

Yes 

No 

Yes 

as 

No 

Yes 

es Y 

Oric Products 
International 0990 27641 

Shar | 
061 295 2333 

Sinclair Research 
0276 685311 

Sinclair Research 
0276 685311 

0993 2977 

QDOS Mar/May 84 

Oric Products 
International 0990 27641 

Oric Products 

Yes Feb 83 Sinclair Research 
0276 685311 

No May/June 82 Sinclair Research 
Apr/May/Oct 83 | 0276 685311 

4 

International 0990 27641 

2 

32x16 256x192 | BASIC 3 MSX Dec 83 Spectravideo 
| BASIC 01-330 0101 

32X16 256x192 | BASIC 1 Oct 83 Tandy 
: 0922 648181 

40x24 256x192 | BASIC 3 tone &| Yes XTAL July 84 Tatung Bridgnorth, 
32x24 1 noise DOS | Shrops WV25 6BQ 

32x16 256x192 | BASIC 1 BASIC Nov 82 Tandy 
: ee 0922 648181 

32x16 256x192 | BASIC Tandy 0922 
648181 



LASSIFIED 
_TO BOOK ADVERTISING SPACE TELEPHONE OI-278 6995 

4 COURSEWINNER 
The Punters Computer Program . 

COURSEWINNER allows vou to use the power of your 

computer to get the edge on the bookmaker. 

@ COURSEWINNER contains a database full of detailed 
information on all English and Scottish flat courses: 

The ten leading jockeys and trainers, and effect of the 

draw is detailed for each course. 

This information can be displaved on the screen at any time. 

@ The program analyses these factors combined with the results 
of the last three outings, starting price and weight carried. 

@ COURSEWINNER is simple and quick to use, yet very powerful. 
@ Boxed with detailed instruction booklet. 

Price £12.50 all inclusive IMMEDIATE DISPATCH (RETURN OF POST) 
Available for: 

SPECTRUM (48K), BBC(B), COMMODORE 64, DRAGON, APPLE II/Ile, ATARI (48K). 

POOLSWINNER 
The Ultimate Pools Prediction Program 

@ POOLSWINNER is the most sophisticated pools prediction 
aid ever produced. It comes complete with its own massive 
database. 

@ Can be used for Scoredraws, Draws, Awaysand Homes. | 
@ The database contains over 20000 matches (10 years league , 

football). It updates automatically as results come in. 
@ The precise prediction formula can be set by the user. This A 

allows development of your own unique method. N 
@ Package i is complete with program, database and detailed 

instruction booklet. 

Price £15.00 all inclusive IMMEDIATE DISPATCH (RETURN OF POST) 
Available for: SPECTRUM (48K), ZX81 (16K), BBC (B), COMMODORE 64, DRAGON, 
APPLE II/Ile, ATARI (48K). 

Available from dealers or direct (return of post) from: 

37 Councillor Lane, Cheadle, Cheshire. Phone: 061-428 7425 

BUSY B’s COMPUTERS 
For ALL your 

hardware/software needs 
give us a call on 0706 215361. 

91 Dearden Gate, Haslingden, 
Rossendale, Lancs EB4 5SN 

COMMODORE REPAIRS 
By CBM aproved service engineers for all out-of- 
guarantee units. Vic 20, CBM 64, Vic 20 

Modulators, C2N, disc units, printers. 

For further information telephone 
06286 61696 

or write to: 
GC BUNCE & SON 

36 Burlington Road, Burnham Bucks SL1 7BQ 

IJK Games for your 48K Oric 
Zorgon’s Revenge £7.50 

Xenon | £7.50 @ Reverse £5.50 
Candy Floss & Hangman £6.50 
3D Maze & Breakout £6.50 

8 Richmond Terrace, 

HOLIDAY COURSES 

Prices inc. VAT & P&P.-SAE for full lists. 
aes 40) plus software titles. 

Pudsey, W. Yorks. 

LS28 9BY. 

FOR CHILDREN 
Now Booking 

PHILDATA (WM), 

ACCESS Orders. Telephone (0532) 578851 

£46 for 5 mornings 
Adults as usual 

ring 

COMPUTER WORKSHOP 
ON 01-318 5488 

4 Lee High Road, (Dept WM1), Lewisham 
London SE13 5LQ 
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WORTHING COMPUTER CENTRE 
Sinclair, Commodore, 

Atari, Oric, Acorn, BBC, Memotech, etc. 

Disk Drives, Printers, Monitors, Modems and many 
Other Accessories 

Over 1,500 Software titles always in stock. 

Books and Magazines. 

Expert Advice and Friendly Service. 

32 Liverpool Road, Worthing, West Sussex BN11 1SZ 
Telephone: Worthing (STD Code 0903) 210861 

LANCASHIRE 

Sinclair, Commodore, Dragon, Lynx and Acorn/BBC 

computers 

We have an extensive range of books and software 

— over 200 Spectrum titles alone. 

Send s.a.e. for free list to: 

LANCASHIRE MICROS 

89 Euston Road, Morecambe, Lancs. 

Tel: (0524) 411435 

THE DATA STORE 
6 Chatterton Road, Bromley, Kent. 

TEL: 01-460 8991 

Open: 9.30-5.30 Mondays to Saturdays 
(Closed Wednesdays) 

Stockists of Microvitec monitors and 
Epson, Seikosha and Juki printers. 

D.A. COMPUTERS LTD 
Stockists for BBC and Electron. Printers: 
Canon, Epson, Shinwa, Juki, Brother. 
Monitors: Microvitec, Philips, Tecco and 

Grundig TV/monitor. 

104 LONDON ROAD, LEICESTER. 
TEL: (0533) 549407 

Software 
Companies 

| am about to start mailing Software 
| brochures directly to micro owners. 
| Would you like to be included in the 
package? Write for details to: 

WEAVER BROCHURE DISTRIBUTION 
16 Wavell Road, Maidenhead 

Berkshire 

Eg sor! 
ABUCATiona. sor Tuand 

SEE US AT 
OLYMPIA 

16-19 AUGUST 
1984 

76 Woodville Road, Exmouth EX8 1SWTel: (0395) 275741 
Cassette based Educational software for BBC micro. Suitable for all from 
7 to 18. Programs from £4.95 include: Whatsit (20 questions type game) 
Wordflash (to aid in the increase of reading ages). MMaths/PLaceval 
(add, subtract, divide, multiply and check place values). PROGO (£9.95 
LOGO style includes DRAW, MOVE, TURN and a manual). Also 
TRANSformation geometry, ANAGRAM and BASICALLY BBC BASIC 
Booklet (£1) & others. 

DUST COVERS—Protect your investment! 
Made-to-measure, top quality. Printers, drives, 
keyboards £4.50. VDU £5.50. Inc. p&p. Olive or 
navy. Measurements to: S & C Textiles, Brook- 
side, Diseworth, Derby. Tel: 0332-810099. 

NEW Spectrum Maths NEW 
12 utilities including statistics, calculus, graph 

plotting, etc. All to A level standard. The 48K 
version £8.95. Also available in 3 volumes for 

16K at £3.50 each or £8.95 for 3. 
Cheques/POs to: 

Solway Software, 6 Curzon St, Maryport, 
Cumbria CA15 6LL 

Access orders please phone 
0900 812579 

HOME-STUDY 
COURSE IN 

PROGRAMMING 
PLUS TUITION — £35 

Developed by Wolsey Hall and 
approved by Commodore for the 64, 
FAMILY BASIC is the complete 

introduction to programming. 

Orders or free brochure from: 
The Registrar, Dept. FD2 

WOLSEY HALL, OXFORD OX2 6PR 
Tel: 0865 54231 (24 hours) 

VIC-20 SOFTWARE HIRE 
_ Free membership. 500 delighted members. 
Prices from 80p per week inc p&p both ways. 
Send a SAE for your FREE MEMBERSHIP 

KIT to: 
VSH (Soft), 242 Ransom Road, Mapperley, 

: Nottingham. 

=——BACK-UP—— ' 
TAPE COPIERS 
- Unique machine code programs to allow security 
back-up copies of sie Ae S protected software. 

COMMODORE 64 $5. 35 “ORIC t .5£5.95 
VIC 20 (memsryszes) £5.95 ATARI (nde ) £5.95. 
SPECTRUM ....£5.95 BBC 

(Handles Locked Files 
ELECTRON ....£5.95 and Mixed Baud Rate) 

ALL WITH FULL INSTRUCTIONS 

FAST TAPE UTILITY 

| C commociore 
COMMODORE 64 owners, at last the long wait 
is over— FASTBACK converts your software to 
TURBO LOAD —creates fast loading copies of 
most programs (single and multi-part) that run 
independently of the utility. For example ‘The 
Hobbit’ loads in 150 seconds with FASTBACK. 

Supplied on tape with full instructions 

ONLY £9.95 

TAPE TO DISK TRANSFER 
UTILITIES 

Transfer games etc. to disk. Supplied on tape 
with full instructions for:— 

BBC 

ATARI (All models) 
COMMODORE 64 

NEW IMPROVED VERSION 
No user knowledge required. ] 

We guarantee this is the best available. £9, 
All prices include VAT, 

. cits ‘am | Post & Packing. Cheques, P.O. a 
or Phone your Card Number to; '———2 

EVESHAM MICRO CENTRE 
Bridge St, Evesham, Worcestershire 

Tel: 0386 49641 

THE MICRO CENTRE 
1756 Pershore Road, Cotteridge, Birmingham 

Tel: 021-458 4564 
TRADE AND OVERSEAS ORDERS WELCOME 
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Advance Memory Systems 
Advance Resources 
Alligata Software 
Anirog Micronet 
A. R. Software Microdeal 

Merlin Software 

British Micros Musicsoft 
Beyond Software 

CJE Ltd 
Computer Enterprises 
Conway Computers............ 9°15 

Quatum Leap Systems 
Daystar 

Daddic’s Hot Rod BASIC) 75.05 Dianetics Information Centre 33 Hapsean 

Hunchback Havock (BASIC) £5.95 Drive through sheep fields, woods, over 
Arcade action in TI-BASIC! Race with Egor rivers and avoid all obstacles, then pick up 
thru four castles and 24 different sheets. hitch-hikers down perilously twisting roads. Sci (UK) Ltd 
Superb graphics and great fun. ‘HCW gave five stars. Silica Shop 

lf you haven’t yet seen our range of games and Software Information Ltd 

utilities for the TI-99/4A, then perhaps it’s ee aie Solo Software 

about time you joined in the fun! Spectravideo 

Our products are also available from such big Pe tl Technomatic 

TEXAS retailers as Galaxy (Maidstone) — Parco Ae ape Thame Systems 
Electrics (Honiton) — Blue Chip Computers 

(Wigan) and many more. | Ultimate Play the Game 

Send cheque or P.O. to lbek Systems Worldwide Computers 
LANTERN SOFTWARE, , i 

4 Haffenden Road, Tenterden, Kent TN30 6QD Tel: 05806 5424 Level 9 Computing Zeal Marketing 
or SAE for full list. Look our for our products at your TI retailer. 

3x 1 5 7 
only only HURRY! HURRY! 
£18 £30 

ACTUAL SIZE 

Discount Advertising for 
September only. Remember 
the classified advertisers 
of today could be the 
Sinclair’s of tomorrow! 

ACTUAL SIZE 

CLASSIFIED ORDER FORM 
To: Tracey Keighley, Which Micro & Software Review 
Scriptor Court, 155 Farringdon Road, London EC1 

Size Of adverurequived.. ot 4 als (eG eS Price 

Name of Company 

Address 

| understand that | have booked the Advert above. | accept that | will make 
payment upon receipt of invoice. 

ACTUAL SIZE SiGatureesa. icc ee gs eee 
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Kentech 
A touch above the rest 

HOLDERS OF THE LARGEST RANGE OF COMPUTER ACCESSORIES. 

Joystick and Accessories ¢ 

Pro-Ace Joystick 12.95 

Crackshot Joystick 8.95 

Quickshot 1 Joystick 9.95 

Quickshot 2 Joystick 10.95 

Zip Stick Atari 14.95 

Dragon 16.95 

B.B.C; 17.95 
(Free Graphic Software) 

DK Tronics Spectrum 12:95 
Dual Port Interface 

Protek 2 Spectrum 19.95 
Switchable Interface 

Prolink B.B.C. (B) 9.95 
Programmable Interface 

Printer Accessories 
Shinwa CP80 Centronics printer 229.95 

Daisy Step 2000 Centronics printer 299.95 

Kempston Spectrum Centronics 

Interface Soft Driven 39.95 

Rom Driven 54.95 

Postal Insurance Free @ Delivery Free @ FREE TWO C15 DATA CASSETTES with every item despatched before 31st July, 1984 

ALL items in stock at time of going to press. ¢ GOODS despatched on clearance of cheque. @ Full Guarantee on all items. 

ZX Print 3 Spectrum Centronics 
Interface Rom Driven 

RS 232 or Centronics Cable 
for Above 

VIC 20/64 Centronics 
Printer Lead 

Dragon/Oric Centronics 
Printer Lead 

B.B.C. Centronics Printer Lead 

Voice Synthesisers 

Cheetah Sweet Talker Spectrum 

Cheetah Sweet Talker B.B.C. 

Adman VIC 20 Voice Synth 

Adman CMB 64 Voice Synth 

Currah Spectrum Voice Synth 

ALL PRICES INCLUDE VAT 

34.95 

9.95 

29:35 

14.95 

14.95 

29.75 

24.95 

49.95 

29:95 

29°95 

BSS 
Miscellaneous 

Datex VIC 20/64 Cassette Deck 39.95 

Sound Module for Spectrum 12.95 

Vixen VIC 20 16K 
Swithchable Rampack 34.95 

Vixen VIC 20 
Switchable Motherboard 31.95 
New DK’Tronics keyboard for Spectrum 

44.95 
DK’Tronics Keyboard 
Spectrum/ZX-81 42.95 
Cheetah 32K Ram Pack 16K Spectrum 39.95 

Keyboard Overlays Vic 20/Dragon 4.95 

Keyboard Overlays B.B.C/CBM 64 55 )3) 

Graphic Pads Spectrum 1.95 

Graphic Pads B.B.C. 3.95 

C15 Data Cassettes (High Quality) .50 

Dragons Eye Power Indicator S00 

Soft Covers (High Quality)for Spectrum 2.95 

VIC 20/64, Oric, B.B.C., 
Dragon, Atari 800 DXL. 
Hard Covers VIC 20/64 

BBG; 

Normal Delivery Time - 7 Days. @ Trade Enquiries Welcome. 

ST. OSWALDS ROAD TRADING ESTATE, GLOUCESTER, GLI 2SU | 
(0452) 415002 Telex: 43514 Telephone: 

CYGNUS TWO COMPUTER GAMES 

SPECTRUM/BBC/ELECTRON 

We only sell the best. 

Order today. Delivery tomorrow. 

SPECIAL OFFERS 
SPECTRUM 
Lords of Midnight 
Psytron 
Sabre Wulf 

Code Name Mat 
Ad Astra 
World Cup 

BBC 
Blagger 
Fortress 

Ghouls 
The Hulk 

ELECTRON 
The Guardian 
Blagger 

Invaders 
Killer Gorilla 

We can help you choose from the best. Write or phone 
now for our free brochure. Don't forget to state your 
machine. (P&P free). Orders with cheques/P.O.s to: 

(Beyond) 
(Beyond) 
(Ultimate) 

Jack & the Beanstalk (Thor) 
(Micromega) 
(Gargoyle) 
(Artic) 

(Alligata) 
(Pace) 

Demolator (Visions) 
(Micro Power) 
(Adv. Int.) 

(Alligata) 
(Alligata) 

Vortex (Soft. Invasion) 
(Micro Power) 
(Micro Power) 

yo TCe) 
ni.go 
3 A 
25.99 
LOO 
£5.00 
£6.00 

ieee 
BOO 
2020 
£7.25 
Lhe 

Eleo 
EAS) 
£1.20 
twee 
Se AS 

CYGNUS TWO COMPUTER GAMES 
62 Woodland Road, Chingford, London E4 7EU 
Telephone: 01-529 1891. Enquiries Welcome 

96 

4.45 
8.95 
9:95 

rote. or ei er ete 5555 

THE CURSOR KEYS 
Home Computer Centre, 

Unit 92, The Keillor Centre, 
Dundee. Tel: (0382) 28729 

When your head has been turned by other prices 
turn again and look at ours 

SPECIAL OFFER STARTER PACK 
Aquarius computer, 16K RAM pack, data ~ 
recorder 
Allfor only 
Mk. 1 STARTER PACK 
Aquarius computer, 16K RAM pack, 1 games 
cartridge 
Allfor only 
Mk. 2 STARTER PACK 
Aquarius computer, 16K RAM pack, 1 games 
cassette 
Allfor only : 
AQUARIUS MINI EXPANDER 
Normal price 
Our price 
AQUARIUS DATA RECORDER 
Normal price 
Our price 
Aquarius 16K RAM PACK 
Normal Ee 
Our pric 
AQUARIUS COMPUTER 
oar price 

48.0 
SPECTRUM 48K COLOUR COMPUTER 

£129.95 

£106.00 

Pius £20 software FREE ~ 
SPECTRUM LIGHT PENS 
Normal price 
Our price £18 
AGF PROGRAMMABLE INTERFACE 
(SPECTRUM) 
Normal price 
Our price 
DK ‘TRONICS PROGRAMMABLE 
INTERFACE 
My price 
Our p £2 
JOYSTICK INTERFACE SPECTRUM 
(Kempston type) £1 
COMMODORE 64 
Normal price £299.00 
Our price £199.50 
Plus £20 software FREE 
VIC 20 STARTER PACK CONTAINING 
Vic 20 5K colour computer, data recorder, 
introduction to BASIC, plus £30 software FREE 
ore pptice £149. 
Ourp 
vic 50: 3K RAM CARTRIDGE 
Normal price 
Our price. 

16K RAM CARTRIDGE 
pr didi 
Ourp 
VIC 50 8K RAM CARTRIDGE 
eval fee 
Our p £27.0 
16K ‘SWITCHABLE RAM CARTRIDGE 
Normal price 
Our price £ 
DK ‘TRONICS KEYBOARD WITH SPACE 
BAR (MICRODRIVE COMPATIBLE) . 
Normal pace: 
Our pric £41 
DK TRONICS KEYBOARD FOR ZX81 
Doct eles 
Our p 
BBC! PRINT MASTER ROM 
Normal oe 
Our pric 
JOYSTICK INTERFACE FOR BBC 
BLANK TAEE> 
C-5 10 for £3.50 

10 for £4.00 
10 for £4.50 

NEW RELEASES FOR SPECTRUM 
Sabre Wolf 

NEW RELEASES FOR ELECTRON 
Hulk 
Chuckie Egg 
Twin Kingdom Valley 
747 

Sphinx Adventure £9.30 
NEW RELEASES FOR COMMODORE 64 
Beach Head £9.85 
Hulk 
Valhalla 

System 15000 
Arabian Nights 
NEW RELEASES FOR BBC 
Football Manager 

Ik 

ACCESS/VISA/AMERICAN EXPRESS CARDS WELCOME 
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TOMBS OF KARNAK — DRAGON CAVES — ENCOUNTER — FLAME 
NIGHTMARE PARK — CHOCK-A-BLOCK —.SCOOP — CLUB GOLF 
CHESS — APOCALYPSE — SAFE-CRACKER — GOLD MINER — AT) 
MOUSE — PARA-SHOOT — TYPE TRAINER — ACE RACER — FIV 
YOURS — SNAKER — STARTREK — CHANNEL TUNNEL — CONV\ 
MULTI-LINGUIST — BASIC TUTORIAL — SCOOP — WORD INVADE. 
MASTER — KINGS & QUEENS — MAP OF UK — MATHS QUEST — AL. 

essai macau, oes a 4 
SERA UAE Id ARES AI TT MLR I 

Se aaa 
= ee ee een errs 

pein pesatnepiberans 

The giant cobbler strikes ; 
onlu one letter key will stop him 

Press (Chi for ete 

SCANNER 
CONDITION 

GREEN 

g 
| 

Ammo 48 Hits 0 [il FURL 

=~ PLAIN — GLOBAL WAR III — FIGHTER COMMAND — FROGGER — 
PANIC — BACKGAMMON — MOON FLITE — CHESS — ADVANCED 
‘DINS CAVE — LIGHTNING PATROL — COMPUT-A-SLOT — SUPE 
E!!! — POLARIS — MIDAS — DOMINATION — INCA GOLD — UP 
iATHS — TYPE TRAINER — MATHS TANK — COUNTER-BLAST - 

“RN MATHS — MIGHTY WRITER — BIKER — GET LOST — MUSIC 
“AL — DATABASE FILER — SPREAD-SHEET — WORD PROCESSOR — 

es) 
VISA 



COUNTER ATTACK 
A game of strategy. Choose your 

colour, choose your rules. Blocks 
are coming down and across... But 

there is a twist in it! Calm control! 

and cunning skill is required! 

BBC 
COMMODORE 64 

£6.50 

tig ma 

Life on Planet Srexis is threatened! Your 
sskills can save them from extermination by 
repairing the GRID, their power source and 

: : lifeline —but be warned... | oS 

sort animator | -Agame of speed and co-ordination. 

The Sort Animator program allows you to oe BBCS& =. 
watch a sort in ion This product ACORN ELECTRON 

covers a Suite of programs that are COMMODORE 64 

designed to provide the “Viewer” with a SPECTRUM 

simplified method of a variety of sorting £6.95 inclusive 

methods. A number of sorting methods 
are introduced, animated and described! 

Five sorting methods. Lots of 
entertainment and enjoyment using the 

| routines supplied. 

rite a top seller? 
for assessment to 

ient Manager at ~~ 

Character 
BBC ANT TORIN Hl: Generator 

SPECTRUM This is a designitqpl that makes the 

£6.50 crea tion of single agdimultiple shapes 
easy, and will pravide an insight to 

animb@itlen techniques. 
TAPE 1 Contains the 

Drogie 

my AeA Bm me LL } - sets, like: Greek | 
invader characters 

men, icons and many, 

Graphic Design Truly mage 
Can fon make the right < ie as | i : 

entrepreneurial de@sion? You have ~@ = —_ 

£5000 bank loang 
three year old vé 

to advise you, yeaflysreports and extr 

money to play Wij! But be carefu ee cl Overseas Orders 

aS YOU tl ink! aoe) ae | : £1.00 per 

game purchased. 

HOW TO ORDER 

To purchase any of the games illustrated, fill in 
your requirements on a piece of paper, stating game(s), 
micro, name and address, enclosing your cheque /P.O. 
made payable to O.1.C. Ltd,and post to address below. | 2 — 
0.1.C. LTD., 15 BURGHEAD CLOSE. COLLEGE TOWN. CAMBERLEY. SURREY GU15 4XL _— 

| O.1.C. Ltd. : 

_15 Burghead Close, College Town, 

Camberley, Surrey GU15 4XL 
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Neeper the peeaee, Through: 
cavern after cavern to find the 

pearls and the treasure. (It's different - 
, octopuses and — 

=jellyfish are everywhere; and look_- 

ei 

Another great quality game from 4 
the house which brought OU 

"Jungle Trouble” 
DURELLsoftwa 

available from 

W.H. SMITH e LASKYS e 
NS at DEBENHAMS e 
IBOOTS e MARTINS e 

of er direct from 
CASTLE LODGE, CASTL 
AUNTON, SOMERSET. 


